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DISEASES OF THE EYE. 



CHAPTER I. 

DISEASES OF THE CONJUNCTITA. 

Catarrhal Ophthalmia — Acute Conjunctivitis'^iB an in- 
flammation of the conjunctiva covering the eye and lining 
the lids. It may come on without any apparent cause, or 
it may be produced by rapid alternations of temperature, 
or by exposure of the eye to cold. Catarrhal ophthalmia 
will sometimes assume an epidemic character, and lar^e 
numbers in the same locality will suffer from it ; or it will 
attack every member of a family in succession, notwith- 
standing that due precautions have been taken to prevent 
it spreading by direct communication. 

Symptcmis. — A feeling of grittiness, as if dust or fine 
sand were in the eye, with some stiffness of the lids. The 
conjunctiva becomes red, and this increase of vascularity 
generally commences from the circumference of the globe, 
and fades as it approaches the cornea. In the advanced 
stage of this affection the white of the eye becomes of one 
uniform red colour. The redness is superficial, and of a 
brighter and darker shade than that caused by inflamma- 
tion of the deeper structures of the eye, for which it can 
hardly be mistaken. There is an increased secretion from 
the surfaces of the eye and lids ; at first only of mucus 
but afterwards of muco-pus, small quantities of which will 
collect in little beads over the caruncle at the inner angle 
of the eye, or form little scabs on the edges of the lids by 
caking on the eyelasljes. If the lower lid be drawn down 
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by the finger, one or two streaks of pns or lymph will be 
often seen in the oculo-palpebral fold. The patient com- 
plains that the lids are sticky, and that in the morning 
they are gummed together by dried secretion. On look- 
ing at the eyes, there is a peculiar sticky and gummy 
appearance which is quite characteristic of the disease. 
There is often associated with these symptoms chemosis 
of the conjunctiva and swelling of tne lids. The con- 
junctiva looks blown up from the serous effusion into the 
subjacent cellular tissue, sometimes to an extent sufficient 
to make the cornea appear sunken below it. The cornea 
is clear, and the pupil is active. The rapid action of the 
pupil will at once decide that the inflammation is super- 
ficial and that the iris is not affected by it. 

Catarrhal ophthalmia usually commences in both eyes 
simultaneously, or one eye may be attacked a little in ad- 
vance of the other, but it is seldom that this disease is 
limited to only the one eye. In this respect catarrhal 
ophthalmia offers a marked difference from gonorrhoea! 
ophthalmia, which is generally, in the first instance, 
strictly confined to the one eye. (See Gongrehoeal Oph- 
thalmia, page 9.) 

Prognosis. — This affection is usually very amenable to 
proper treatment, and the eyes will recover without a 
trace of the disease remaining. But if no treatment be 
adopted, or unsuitable remedies be used, the conjunctival 
inflammation may extend to the cornea, and corneitis 
with superficial or deep ulcerations may follow. 

Treatment. — ^The eyes should be bathed every two or 
three hours, or oftener if the case is severe, with a lotion 
of alum, or sulphate of zinc and alum (F. 45, 46, 48), 
taking care that with each application a little is allowed 
to flow into the eyes. In the intervals between the times 
for using the lotion, the eyes may be bathed with cold 
water, to keep them free from the discharge. A solution 
of nitrate of silver, gr. 1 or gr. 2 ad aqusB 51,is very useful 
in catarrhal ophthalmia, and especially in those cases 
where there is chemosis of the conjunctiva and swelling of 
the lids. Two or three drops should be dropped into the 
eye- twice a day, and every two or three hours, or oftener 
if necessary, the eyes should be cleansed from discharge 
by bathing them with cold water. To prevent the gum- 
ttning together of the eyelids during sleep, a little unguent, 
cetacei or vaseline should be smeared along their tarsal 
borders every night. At the commencement of the attack 
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the bowels slionld be acted on by some purgative, and if 
the patient is hot and thirsty an alkaline or effervescing 
draught (F. 64, 66) may be prescribed, but as a rule tonics 
such as bark, quinine, or iron will be required ; and these 
are given with most benefit after the first febrile symptoms 
which often usher in an attack of catarrhal ophthalmia 
have passed away. 

Chronic Ophthalmia may be consequent on catarrhal 
ophthalmia, the acute disease subsiding into a chronic 
form, but this is quite exceptional. Chronic ophthalmia 
generally occurs in patients who are below the standard 
of health, and in those who have to earn their living by 
the long-continued use of their eyes at fine work. 

Symptoms, — The eye has a reddish and irritable appear- 
ance ; it will not face the light without a sense of discom- 
fort and watering. The caruncle and edges of the lids 
often look red and prominent, and the secretion of the 
mucous surfaces of the lids and globe is slightly increased. 
Beading or fine work soon tires the eye, and causes it to 
flush up. The patient is generally more or less out of 
health, oftentimes used up from want of rest. 

Treatment — When there is reason to believe that over- 
use of the eyes has been the exciting cause of the disease, 
rest must be strictly enjoined. Close reading, the casting 
up of figures, and all fine work should be forbidden. The 
state of the patient's health should be improved, and any 
irregularity in the discharge of the functions of the diffe- 
rent organs of the body should be as far as possible cor- 
rected. 

Local Applications — ^When there is any extra secretion 
from the mucous surfaces of the lids or eye, mild stimu- 
lating drops or lotions do good. Two or three drops of 
the guttaB argenti nitratis (F. 21), or of zinci sulphatis 
(F. 25), may be dropped into the eye twice a day. Lotions 
with alum, or with alum and sulphate of zinc combined 
(F. 46, 48), are very efficacious; a weak solution of tlie 
acetate of lead (F. 60), provided there is no abrasion of 
the cornea, will be often found very useful. The tarsal 
edges of the lids should be anointed at night with a little 
unguent, cetacei, to prevent their gumming together ; or 
if there is much secretion from the Meibomian follicles, the 
unguent, hydrarg. nitratis dilut. (F. 1 2(5) may be advan- 
tageously used. When there is much dread of light, 
atiraulating applications to the eye fail to do good, and 

b2 
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are apt to excite considerable irritation. In chronic 
ophthalmia connter-irritation will be frequently found 
beneficial ; a small blister of emplast. cantharidis, or a 
piece of Brown's blistering tissue of the size of a shilling, 
may be applied to the temple, or behind the ear, and 
repeated in two or three nights if necessary. 

If the remedies named fail to afford relief, a seton in the 
temple of a single or double thread of thick corded silk will 
occasionally do good. The seton should not be allowed to 
remain more than three or four weeks, or the ulceration 
at the entrance and exit of the thread may cause an un- 
sightly'* scar. In cases of persistent chronic ophthalmia 
the bds should be everted and carefully examined for 
granulations, as, if the conjunctiva has become granular, 
the ophthalmia will continue until the granulations are 
cured. (See Gbanulak Lids.) 

Pustular Ophthalmia is a mild form of inflammation of 
the conjunctiva, characterised by the formation of small 
elevations about one or two lines from the margin of the 
cornea. They are generally of a reddish colour at their 
base, and of a yellowish white on their somewhat flattened 
summits. They have been called pustules, but they do 
not really contain pus : if pricked, only a little watery- 
fluid will exude from them. The conjunctiva in their 
vicinity is more or less reddened, and sometimes one or 
two small red vessels may be seen coursing towards them. 
There may be only one of these so-called pustules, or there 
may be as many as three or four of them. There is no 
intolerance of light, and the patient seldom complains of 
more than a feeling of grittiness in the eye. One pecu- 
liarity of pustular ophthalmia is that it is very apt to 
recur. This affection is quite distinct from the true 
phlyctenular ophthalmia described in the chapter on 
Diseases op the Cornea. 

Treatment — ^Attention must be paid to the general 
health of the patient, and, if necessary, a mild aperient 
prescribed. As a local application, any mild stimulant 
will do good. 1. A little calomel dusted into the eye on to 
the pustules with a cameVs hair brush every or every 
other day for a few times will be found a very efficient 
remedy. It has also the credit of preventing a recurrence 
of the disease. 2. A portion of the unguent, nydrarg. oxid. 
flav. (F. 128), the size of a millet seed placed on the inner 
surface of the lower eyelid with the end of a probe once a 
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day is often of ^reat service ; but it should be omitted if it 
produces much irritation. 3. Lotions of the acetate of lead 
(P. 60) or of sulphate of zinc may be also used with good 
effect. 

Purulent Ophthalmia op Newi.i-Born Infants — 
Ophthcdmia neonat.o-rum — is one of the most important 
diseases of the eye which the surgeon can have nnder his 
care. When rightly treated it is one of the most remedi- 
able, but when neglected, or, what is often worse, when 
unsuitable and improper remedies are used, it is one of 
the most disastrous, of all the inflammatory affections of 
the eye. The respon^iibility of any one undertaking a 
case of purulent ophthalmia who is not thoroughly ac- 
quainted with its nature and treatment is very great. 
Many a useful life has been blighted in the first month of 
its existence by irreparable blindness, which might have 
been prevented if the simple means, which seldom fail to 
arrest this formidable disease, had been rightly applied. 
Purulent ophthalmia nsually commences from the second 
to the seventh day after birth. Both eyes are commonly 
affected simultaneously, but to this there are occasional 
exceptions ; thus, one eye only may be involved, or the 
first eye may suffer twelve or twenty-four hours in advance 
of the second. 

Symptoms. — The first indication of the disease is 
usaally detected by the nurse, who notices that there is 
a slight discharge from the eyes, and that the edges of 
the hds ai'e glued together duiing sleep. In a short 
time, often within a few hours, the discharge increases 
greatly in quantity and changes in quality; it first 
becomes muco-purulent, and ultimately, if the case is 
severe, is converted into almost pure pus. The eyelids 
now become red and swollen, and their tarsal margins 
caked together, pen up the discharge, which accumulates 
behind the lids, and streams over the cheeks when the 
eyes are opened. The quantity of pus which literally 
pours from between the eyelids in a bad case, and the 
rapidity with which it is secreted, are very remarkable. 

In the slight cases of purulent ophthalmia the dis- 
charge is of a whitish colour with scarcely a tinge of 
yellow, and it is not very abundant in quantity. In the 
very severe forms of the disease the discharge is of a deep 
yellow colour and very profuse. Between these extremes 
there are many gradations. 
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Prognosis. — When a child suffering from purulent 
ophthalmia is seen suflBciently early, and proper remedies 
are rightly applied, recovery, is almost certain. It should, 
however, be remembered that cases occasionally occur of 
so severe a nature that all treatment is unavailable to 
arrest the progress of the disease, and one or both eyes 
are rapidly and irrecoverably destroyed. In such instances 
it will generally be found that tne discharge was of a 
deep yellow colour, very copious, and that it commenced 
on the first or second day after birth. It will also be pro- 
bably ascertained on inquiry that the mother had gonor- 
rhoea at the time of her confinement or leucorrhoea of so 
severe a type that the discharge was yellow and puriform. 

Treatment. — The indications for treatment are to wash 
away the discharge from the eye as often as it collects, 
and to 'use some astringent lotion to arrest the resecretion 
of the purulent matter. Lotions of alum, or of sulphate 
of zinc and alum (F. 46, 48), and drops of nitrate of silver, 
are the most useful astringents in purulent ophthalmia. 
The lotion which I generally use is one of alum (F. 46). 
The mode, however, of applying the remedies is of as 
much importance as the remedies themselves. The lotion 
should be gently squirted into the eye with an india- 
rubber syringe with an ivory nozzle, or with a small glass 
syringe, every half-hour or hour, according to the severity 
of the case, the object being to thoroughly cleanse the 
eye from all discharge as often as it is resecreted. This 
treatment should be pursued by night as well as by day. 
The intervals between the use of the lotion may be 
increased as the discharge decreases in quantity. The 
carrying out of these instructions should be entrusted 
solely to the nurse, as the mother, so soon after her con- 
finement, is unfitted for the duty, and rest is also essen- 
tial for her in order to ensure a due supply of milk for 
the child. 

The easiest way of applying the lotion is as follows : — 
The nurse should lay the child on her lap, turning its 
head a little to one side or the other, according to the eye 
she is going to wash out. With the thumb and finger of 
her left hand she gently separates the lids, whilst with 
the right hand she squirts a stream of the lotion into the 
eye from the nasal side, allowing it to run away from 
between the lids on to a soft napkin, which she has placed 
under the child's head to receive it. 

If the case be very severe, the surgeon should see the 
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child once or twice a day himself, and haviog washed the 
eye thoroughly from all discharge with a stream of cold 
water, he should drop into it two or three drops of a solu- 
tion of nitrate of silver, gr. 2 ad aquae 5l» and order the 
alum lotion to be continued as directed during his absence. 
In some cases, where the nurse is very awkward, and 
cannot rightly use the lotion with a syringe, it may be 
efficiently applied by means of a sott camel's hair brush. 
From time to time a little unguent, cetacei should be 
smeared on the edges of the lids, to prevent their sticking 
together. 

It occasionally happens in bad cases of purulent oph- 
thalmia that the upper eyelid becomes completely everted, 
lliis ectropion is due partly to the tendency to eversion 
which is induced by the swollen conjunctiva, and partly 
also x> the spasmodic action of those fibres of the orbicu- 
laris which pass over the upper border of the eyelids. 
For the relief of this form of ectropion there are several 
modes of treatment. In many cases the everted lid may 
be returned to its normal position and kept in situ by a 
fold of lint tied over the closed lids with a bandage and 
kept wet with lotio aluminis (F. 46). In very obstinate 
cases, I have divided the external canthus with a pair of 
scissors so as to relieve the spasm of the orbicularis, and 
having replaced the everted lid, kept it in position for a 
few days by uniting it to its fellow by two sutures through 
their tarsal margins. 

Evil results of the Purulent Ophthalmia of Infants. — 
The great danger in this disease is lest the inflammation, 
which was originally confined to the conjunctiva of the lids 
and globe, should extend to the cornea. When this hap- 
pens, acute corneitis follows ; the cornea becomes at first 
nazy, then ulcerates either superficially or deeply, or, if 
the case is very severe, a large portion of it may slough. 
As the result of such casualties we get nebula, leucoma, 
or staphyloma of the cornea. Each of these subjects will 
be found fully treated of under their respective headings. 

Purulent Ophthalmia — Contagious Ophthalmia. — To 
this disease very many names have been applied, but the 
two mentioned are sufficient to indicate its nature. This 
form of ophthalmia is both purulent and contagious. It 
has been called Egyptian Ophthalmia, from its being ever 
present in Egypt, where the severest types of the disease 
are to be constantly found. 
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In its mild form it closely resembles catarrhal ophthal- 
mia, for which it may be mistaken; but in the worst 
cases it almost equals in severity the gonorrhoeal afifection 
of the eyes. 

Purulent ophthalmia commences with a slight discharge 
from the eye, and swelling of the lids. The discharcfe 
soon increases in quantity, and becomes puriform, the 
conjunctiva gets chemosed, and the lids grow red, shining, 
and cedematous. If the disease progresses unchecked, 
the cornea first becomes cloudy, then ulcerates, or por- 
tions of it slough, and the eye is destroyed. The peculiar 
tendency of purulent ophthalmia is to attack masses of 
people who are congregated together, and living without 
due attention to cleanhness and ventilation. Hence it is 
that the disease has frequently broken out amongst 
soldiers in barracks, amongst the poor in workhouses, 
and in large pauper schools in the country. 

Although purulent ophthalmia is undoubtedly propa- 
gated by inoculation, yet there is abundant evidence to 
show that it may be epidemic, and spread without any 
direct conveyance of the purulent secretion from eye to 
eye. I think myself that the ordinary catarrhal ophthal- 
mia may, and frequently does, assume a contagions form, 
and that it is liable to do so, whenever it attacks members 
of a community who are living in violation of the laws of 
health. 

Treatment — A mild case of purulent ophthalmia should 
be treated in the same way as catarrhal ophthalmia, 
page 2 ; but if the case is severe the plan of treatment 
recommended for gonorrhoeal ophthalmia, page 11, should 
be adopted. After the severity of the disease has been 
arrested, there is apt to remain a muco-purulent dis- 
charge, which will obstinately resist all treatment for 
many weeks, or even months. Upon everting the lids it 
will be often found that this chronic discharge is due to 
a granular condition of the palpebral conjunctiva induced 
by the disease. (See Treatment of Granular Lids, 
page 18.) 

In all outbreaks of the disease sanitary precautions 
should be taken to prevent it spreading, and the bad cases 
should be kept apart from the others. A daily inspection 
should be also made to treat each fresh case as soon as 
the early symptoms show themselves. 

Results of Purulent Ophthalmia. — 1st. If the disease 
resists all treatment, the eye may be* lost from ulcera- 
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tion or sloughing of the cornea. 2nd. The eye may re- 
cover, but with a nebnla of the cornea, or a leucoma, 
to the inner snrface of which the iris is frequently 
attached, causing a distortion of the pupil. 3rd. A 
granular state of the lids, with a chronic muco-pumlent 
discharge. 

GrOxoRRH(EAL OPHTHALMIA is an acutc specific inflam- 
mation of the conjunctiva of the lids and globe, induced 
by the inoculation of some gonorrhoeal matter into the 
eye. It is characterised by a profuse pnrulent discharge 
from between the lids, which is of a yellow colour, and 
exactly corresponds in appearance with that which flows 
from the urethra. The disease is rapid in its progress 
and very destructive ; unless it is soon checked, the eye 
is lost'. 

Symptoms, — Acute inflammatory action usually com- 
mences in from six to eighteen hours after the inoculation 
has been effected. The early symptoms resemble those of 
catarrhal ophthalmia, but they are more severe. A slight 
thin discharge first begins to ooze from between the lids, 
accompanied by a sense of heat and fulness of the eye. 
The conjunctiva of the globe grows red, swollen, and 
chemosed, often rising above the level of the cornea, which 
will appear as if it were partially buried below it. The 
lids are swollen, red and shining, and completely closed 
over the eye. The discharge has now become excessive 
in quantity, of a thick consistence and yellow colour, arid 
streams over the cheeks from between the lids. The 
cornea is almost certain to become involved, and if the 
inflammation be not quickly subdued, ulceration and 
slonghing of its structure will surely follow. The patient 
suffers severely from the pain in the eye and around the 
orbit, with an oppressive feeling of heat and fulness of 
the lids and globe. The disease is usually confined to the 
one eye. When the second becomes affected it is generally 
on account of due precaution not having been taken to 
shield it from the danger of inoculation. 

The most efficient mode of protecting the sound eye 
from contagion is by covering it with the eye-shield 
designed by Mr. F. BuUer. The following is his" descrip- 
tion : — " It consists of a square piece of macintosh, into 
the centre of which a watch-glass is fastened, and of three 
strips of adhesive plaster. The macintosh is trimmed to 
fit the nose and forehead of the patient, and should 
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extend acroes ooe side of the forehead about half an inch 
above the eyebrow, and downwards nearly to the tip of 
lie nose, the nasal portion reaching a little beyond the 
median line. 

" A strip of ndhesive plaster, abont an inch in width, 
and long enough to reaoli from just in front of one ear to 
a corresponding point on the opposite side, is applied 
along the upper border of the shield, The second atrip 
may vary in width accordinff to the height of the nose, 
and muat be snipped in three or four places, in order that 
it may be adapted to the uneven aurtace npon which it 
rests, the lower part only slightly overlapping the edge 
of the shield. For additional security, a third and some- 
what shorter strip is placed along the dorsum of the 

Fw. 1. 




nose. The eye Is ttma completely protected by awater- 
proof shield, tne upper and inner sides of which are firmly 
adherent to the eiin of the forehead and nose, whilst the 
lower and outer borders are free, so that the eye is 
exposed to the air almost as freely as when an ordinary 
etiade is worn. Moreover, the auriaces of the watch-glass 
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being parallel, vision is not interfered with, and the 
patient is able to attend to the affected eye. 

** As the strips of adhesive plaster become softened in 
the course of a few days, by the warmth and secretion of 
the skin, they require to be renetved. This may be done 
as often as necessary without any difficulty or danger of 
infecting the healthy eye."* 

Treatment — A few years ago the treatment consisted 
in excessive bleedings from the arm, and in the use of 
strong depressing medicines. Experience has shown the 
error of such proceedings, and by now adopting a directly 
oi>posite course a far larger proportion of cases recover 
with good and useful eyes. In gonorrhoeal ophthalmia 
the treatment must be constitutional and local. 

Constitutional Treatment. — From the- very commence- 
ment of the attack the strength of the patient must be 
supported by tonics, diffusible stimuli, and a liberal diet. 
The whole history of gonorrhoeal ophthalmia is of a 
depressing character. The patient generally suffering 
from gonorrhoea at the time the ejre becomes inoculated, 
is, from the nature of his complaint and the treatment 
adopted to cure it, below the standard of health. The 
disease itself is also very exhausting ; but the prospect of 
loss of vision, with the utter annihilation of all future 

Prospects, adds to his sense of loneliness and despair, 
'he fact that the patient is suffering from a severe ure- 
thral discharge will not forbid the free use of tonics and 
stimulants. The danger of ulceration and sloughing of 
the cornea is increased in proportion as the vital powers 
are depressed. Having therefore first acted freely on the 
bowels by a moderate purgative, quinine in 2 gr. doses, 
or the mineral acids with cinchona (F. 73), should be 
given every four hours. If there is much pain or irri- 
tability, opium should be prescribed, either in small 
q^uantities frequently repeated, or in one full dose at bed- 
time. Where there is heat of skin, with thirst and a 
furred tongue, an effervescing mixture with ammonia 
(F. 64) maybe advantageously ordered before prescribing 
the direct tonics. The diet should be one of meat or beef- 
tea, with a certain amount of wine or brandy, according 
to the strength of the patient. 

Local Treatment, — The best applications are nitrate of 



* Lancet, May 16, 1874. 
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silver, lotions of alum, or of sulphate of zinc and alum, 
and cold or iced water. In severe cases, owing to the 
swelling of the lids, it is very difficult to make any appli- 
cation to the conjunctival surfaces of the eye and lid. 
To remedy this, the external canthus may be freely divided, 
and the lid will then be more easily everted. In a patient 
with bad gonorrhcsal ophthalmia at the Middlesex Hos- 
pital, Mr. Critchett divided the tipper lid through its 
centre by a vertical incision and stitched the edges apart. 
The local applications could then be freely applied and 
the patient did well. He afterwards pared the edges of 
the gap and united them. 

1st. Nitrate of Siloer. — This is best used in the form of 
solution, varying in strength from gr. 10 — gr. 30 ad aquae 
51, according to the severity of the case. The lids should 
be everted and the conjunctival surfaces painted over 
with a camel's hair brush with the solution, which should 
be allowed to remain a few seconds so as to whiten the 
parts, and be then washed off with a stream of cold water 
or of salt and water, gr. 6 ad aquaB 5I, from an india-rubber 
bottle. This should bo repeated once daily, and in very 
bad cases a second application may be necessary. . For 
the mode of applying the solution of the nitrate of silver, 
see Treatment of Granular Lids, page 18. When the 
lids are so swollen that they cannot be everted, two or 
three drops of a weaker solution of nitrate of silver, 
from gr. '2 — gr. 10 ad aquaa 5I, may be dropped twice a 
day into the eye, after it has been first cleansed by 
syringing away the discharge with cold water. 

2nd, Lotions of Alum or Alum and Sulphate of Zinc 
(F. 45, 48) should be used at least once every hour, to 
wash away the discharge' as often as it accumulates. 
The lotion should be gently injected over the surface of 
the globe by a syringe or india-rubber bottle, so as to 
thoroughly wash away all purulent matter at each appli- 
cation. 

^rd. Gold is very grateful to the patient, and may be 
applied during the intervals between using the lotion, by 
placing a fold of lint wet with iced water over the eyelids 
and changing it as often as it becomes hot or dry. The 
patient may also be allowed to wash away the discharge 
with a piece of linen dipped in the iced water as fast as it 
exudes from between the lids. 

^th. If the cornea should become ulcerated and there be 
danger of perforation, the guttae eseriae (F. 18) should 
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be used twice daily in addition to the other treatment, so 
as to keep the pupil contracted, and thus avoid, as far as 
possible, the danger of prolapse of the iris. 

By a steady perseverance in this line of treatment the 
best chance of saving the eye is afforded to the patient ; 
but the disease is frequently' of so virulent a cnaracter 
that, in spite of all remedies and the most judicions 
management, the cornea sloughs, and the eye for all use- 
ful purposes is irretrievably lost. 

There is a form of gonorrhceal ophthalmia consequent 
on the urethral discharge, but which is not produced hy 
irnycvlaiion. The two eyes are affected simultaneously 
within a few days or a week after the appearance of the 
gonorrhoea. It closely resembles a very severe attack of 
catarrhal ophthalmia. I have had one gentleman under 
my care who has had three attacks of this form of inflam- 
mation of the eyes, coming on each time shortly after he 
had contracted a fresh gonorrhoea. The purulent dis- 
charge from the eyes was at one time so copious that 1 
thought it must have been caused by inoculation, but its 
reappearance in both eyes with each recurrence of the 
urethral discharge has now convinced me that it was due 
to other causes. I should add that this patient with each 
attack of gonorrhoea suffered severely from gonorrhoea! 
rheumatism. It is possible that this form of ophthalmia 
may be due to the same absorption of the poison as that 
which induced the rheumatism, and that the discharge 
from the eyes is an attempt to eliminate the poison 
through the mucous surfaces of the globe and lids. 
Another explanation is, that in some people there exists 
a pecaUar sympathy between the mucous membranes of 
one part of the body with those of another ; thus, it is not 
uncommon to find in common catarrh the whole mucous 
lining of the body more or less affected at one time, and 
in one gentleman with whom I am acquainted a severe 
catarrhal attack is frequently accompanied by a discharge 
from the urethra. 

Treatment. — The same as for the gonorrhceal ophthalmia 
caused by inoculation, but as the symptoms are less 
severe, so the strength of the remedial applications to 
the eye may be reduced. Bepeated doses of balsam copaiba 
will sometimes have a beneficial effect, and check mate- 
rially the poraient secretion. A good nutritious diet, 
with a moderate allowance of stimulants, should be 
prescribed. 
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Diphtheritic Ophthalmia, is a disease which is almost 
unknown in England. It was first described by the late 
V. Graefe,* who witnessed several epidemics of this pecu- 
liar affection. 

Symptoms. — ^The disease usually commences suddenly 
in the upper eyelids, which become red, swollen, and rigid 
from fibrinous effusion into the subcutaneous tissues. The 
conjunctiva of the lid is found on eversion to be smooth, 
dry, and pale from constriction of the palpebral vessels. 
The lower lid then becomes similarly affected, and the 
conjunctiva of the globe chemosed, not, as in catarrhal 
ophthalmia from serous effusion, but from exudation of 
fibrine. As the disease advances, the swelling and red- 
ness of the lids increase ; there is great pain and heat, 
and a thin discharge with flocculi of lymph oozes from the 
eye. This after a few days becomes purulent, and the 
rigidity of the lids begins to subside. During the pro- 
gress of the disease, fibrinous exudations will occasionally 
take place on the conjunctival surfaces of the lids and 
globe, either as small isolated grey patches, or else as a 
continuous membrane, which may bo peeled off. The 
cornea is specially apt to suffer in this disease. It first 
becomes hazy, portions of its epithelium are then detached, 
and an ulcer is formed, which may lead to perforation and 
prolapse of the iris ; or parts of the cornea may slough. 
During the process of repair, which afterwards follows, 
the fibrinous exudations on the lining membrane of the 
lids are thrown off, and the conjunctiva appears almost 
bared of its epithelium. Cicatrization and contraction 
now set in, and not unfrequently cause some inversion or 
eversion of the lid. 

Treatment. — At the commencement of the disease, the 
late Von Graefe recommended a strictly antiphlogistic 
treatment, and, if the health of the patient permitted it, 
he placed him quickly under the influence of mercury. 
As local applicaiionSf he relied chiefly upon iced compresses 
to the eye and leeches to the temple, the latter being fre- 
quently used in large numbers. 

In the second stage, when there is a purulent discharge, 
he advised the conjunctival surfaces of the lids to be 
touched with the solid mitigated nitrate of silver (F. 5, 
No. 2) ; or, if preferred, they may be painted with a solu- 

* Arcbiv f. Ophthal, p. 168. 1854-5. 



GRANULAE LIDS. 16 

tion of the strength of gr. 6 — gr. 10 ad aqute Jl, in the 
manner directed in The Tueaticent of Granulajl Lids, 
papre 18. 

When the lids cannot be everted, either on account of 
the swelling or pain, a solution of the nitrate of silver, 
gr. 1 — ^gr. 5 ad aquae JI, may be dropped twice daily into 
the eyes ; or they may be washed out with an astringent 
lotion (F, 46, 48) thrown beneath the lids by means of a 
syringe. 

Mr. Tweedy has found much benefit from the use of 
a solution of quinine (F. 51) applied daily to. the conjunc- 
tival surfaces of the lids after as much of the diphtheritic 
membrane has been peeled off as can be easily detached. 

Granular Lids. — Granular Ophthalmia; Trathoma; 
Granulations. — ^These terms have been applied to a rough 
and granular state of the lids, which induces a chronic 
muco-purulent discharge from the conjunctiva, and 
pannus of the cornea. Granulations are usually the 
result of purulent or contagious ophthalmia, or of some 
long-continued conjunctival inflammation. There is, 
however, one form of granular lids produced by vesicular 
granulations which may originate without any previous 
severe or prolonged afiection of the conjunctiva. 

Granulations may be divided into two classes — the trite 
and the vesicular. 

The true granulations are those which arise from puru- 
lent ophthalmia, or from any chronic irritation of the 
conjunctiva. The inner surfaces of the lids lose their 
bright polish and smoothness, and become rough from the 
growth of numerous small vascular projections. These 
granulations are partly produced by an hypertrophy of 
the papillae of the lids, butpailly also by an inflammatory 
exudation into the connective tissue of the conjunctiva, 
to which is principally due the subsequent cicatricial 
changes. During the early stages the granulations are 
red, highly vascular, and bleed easily on being pressed or 
rubbed with the finger. The mere effort of everting the 
lids, which are usually somewhat thickened, is sufficient 
to make them bleed. In the later stages the granulations 
become paler and fewer in number, and the conjunctiva 
between them grows anaemic and shi*unken, with a bright 
tendinous lustre like cicatricial tissue. At the commence- 
ment of the disease there is fulness and hyperaemia of the 
palpebral- conjunctiva, whilst at its termination there is 



16 DISEASES OF THE CONJUNCTIVA. 

ansBmia and consolidation. The appearances of the granu- 
lations vary considerably ; according to the severity of 
the inflammation which produced them, the stage at 
which they have arrived, and the treatment to which they 
have been subjected. In some cases the palpebral con- 
junctiva is covered with small red villous-lookiag granu- 
lations of a nearly uniform size ; in others, with red gra- 
nulations varying in size and shape; whilst frequently the 
granulations are pale, flabby, and scattered, with the spaces 
between them apparently occupied by cicatricial tissue. 

Vesicular Granulations, — These appear as small round 
whitish bodies scattered on the conjunctiva of both the 
upper and lower eyelids, slightly projecting from the 
surface, and usually in the greatest numbers about the 
oculo-palpebral fold of the upper lid. They have been 
likened to boiled sago-grains, or to frog's spawn, or to 
the vesicles of an herpetic eruption. They look as if they 
contained a little semi-transparent fluid, bnt they are 
solid growths, and so firmly implanted that it is very 
difficult to remove them, as when punctured they will 
not easily shell out from the subconjunctival tissues in 
which they are embedded. They are met with both in 
children and adults, but they are most liable to occur 
amongst masses of people who live in a crowded atmo- 
sphere, with neglect of all sanitary arrangements. Hence 
it is tliat they are so frequently seen amongst the 
children in workhousesy the poor Iriah in large tovna, 
and, amongst soldiers in barracks. Yesicnlar. granulations 
are contagious, and due to malarious influences, and from 
the constant irritation they keep up are very apt to lead 
to the formation of the true conjunctival granulations. 
They may exist for some time without giving any greater 
annoyance than a slight sense of pricking, and a little 
stickiness abont the lids in the morning. In most cases, 
however, there is lachrymation, with a constant feeling of 
grittiness of the eye, and a slight muco-piirulent discharge, 
and, if the disease is advanced, a nebulous and vascular 
condition of that portion of the cornea which is subjected 
to the friction of the upper lid over il The severity of 
the symptoms varies, but they are always increased by 
exposure to glare or to cold winds. 

Symptoms of Qranvlaiions. — A feeling of constant 
grittiness and a sense of heat in the eye, with some pho- 
tophobia, and a muco-purulent discharge sufficient to 
cause the lids to gum together in the morning. 1'here is 
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redness of the caruncle and tarsal margins, and in 
advanced cases the npper lid droops as if it hnng heavily 
over the eye. As tne disease progresses the cornea 
suffers from the constant friction of the roughened palpe- 
bral conjunctiva. It becomes vascular and nebulous ; 
its surface grows uneven, and at points frequently ulce- 
rates. This vascular condition of the cornea dependent 
on granulations has been termed " trachomatous ycmnus" 
to distinguish it from that pannus which is the result of 
comeitis induced from other causes. In some cases the 
pannus is confined to the upper half of the cornea, the 
part which is under the cover, and consequently subjected 
to the friction of the upper lid ; but in granulations of 
long standing, the whole surface of the cornea becomes 
vascular, every portion of it being pervaded with blood- 
vessels. All these symptoms are greatly increased if the 
eyes are overworked, or exposed to cold winds or bright 
lights. Occasionally the eyes will become acutely in- 
flamed, constituting the condition described as Acute 
Granular Ophthalmia ; the lids are then red, swollen, and 
spasmodically closed, from the excessive photophobia, 
and any attempt to open them is followed by a gush of 
hot tears, with some muco-purulent discharge. Under 
treatment these acute symptoms will gradually subside, 
and the eyes will again relapse into their previous state 
of chronic irritability. 

Prognosis. — Judicious management, coupled with the 
reparative power of time, will generally succeed in oblite- 
rating the granulations and restoring a smooth surface to 
the palpebral conjunctiva. If the disease has been slight, 
or of only short duration, there is good reason to hope 
that the eye will so recover from the irritation to which 
it has been subjected that it will regain the greater part, 
if not the whole, of the sight it had lost. If, however, 
the granulations have been severe and long-continued, 
they will probably have produced mischief which neither 
time nor remedies will ever completely eradicate. The 
conjunctiva will frequently become changed, both in ap- 
pearance and structure. Although its surface may have 
grown smooth, yet it will be more contracted and dense 
than formerly, and have acquired in different parts a 
whitish glistening aspect, closely resembling cicatricial 
tissue. This contraction of the palpebral conjunctiva is 
the most frequent cause of entropion and distichiasis. 
(See Articles on each of these subjects.) 

c 
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The cornea, from tbe constant friction of the roughened 
lids against it, will often become so uneven, yascnlar, and 
clondj, that for all useful purposes the eye will be prac- 
tically bHnd. 

Treatment. — The object to be accomplished is to restore 
a smooth surface to the lining membrane of the lids by 
the obliteration of the granulations ; but, in endeavouring 
to gain this end, care must be taken to avoid the use of 
all strong remedies, which will destroy the conjunctiva 
and produce deep cicatrices. The treatment from which 
I have found the greatest benefit has been the applica- 
tion to the palpebral conjunctiva of a strong solution of 
the nitrate of silver, varying in strength, according to the 
severity of the case, from gr. 6 — gr. 20 ad aquse Jl- 
This should be applied in the following manner : — Tne 
patient is to be seated in a chair, and the surgeon, stand- 
ing behind him, with a probe everts the upper lid so as 
fully to expose the palpebral conjunctiva, over the surface 
of which he paints with a camel's hair brush the solution 
of the nitrate of silver, taking care to apply it thoroughly 
to the reflection of conjunctiva which forms the oculo- 
palpebral fold. After waiting for about half a minute, 
ne then, with a syringe, gently squirts over the granular 
surface a stream of cold water, or, what is better, a solu- 
tion of common salt of about the strength of gr. 5 ad 
aquas Jl, to wash away and neutralise all the surplus 
nitrate of silver, so as to prevent it irritating the eye, or 
blackening the ocular conjunctiva — a misfortune I have 
seen occur when strong sqlutions of the caustic have been 
frequently used without taking these precautions. This 
apmication should be repeated every second or third day, 
and in the intervals the patient should frequently bathe 
the eyes with cold water, and every night and morning 
drop into them a little of a weak solution of the chloride 
of zinc (F. 24), or some other mild astringent. The 
nitrate of silver may be also conveniently applied to the 
granulations by using the diluted nitrate of silver points 

(F-6). 

Sulphate of Copper, or a combination of this salt with 
alum, " lapis divinus," or " green stone," as it is commonly 
called (F. 5), are excellent astringents in granular lids. 
Every second or third day the lid should be everted, and 
having first dried the surface with a piece of linen, the 
granmations only should be freely touched with the sul- 
phate of copper or green stone, taking as much care as 
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possible to preyent the caustic from affecting the con- 
junctiva. Between the applications a few drops of the 
guttaa cupri sulphatis (F. 26) should be dropped twice a 
day into the eye. 

Acetate of Lead is a useful remedy when there is ex- 
cessive roughness from the whole palpebral conjunctiva 
being covered with red granulations of varying sizes, but 
unattended by any acute inflammatory symptoms. The 
acetate of lead should be finely powdered and laid over 
the granulations, and after waitmg one or two minutes, 
the surplus should be washed off with a stream of cold 
water. This application does good, first, by rendering the 
surface more smooth by filling up the chinks between the 
granulations, and afterwards by its astringent powers 
causing them to shrink. It may be repeated three or 
four times, at intervals of from three to six days. 

Liquor Fotassce. — Mr. Dixon speaks very highly of the 
benefit to be derived from the local application of liq, 
potassae to the granulations. He Nsays : " The fluid is 
dabbed upon the everted lids, so as to be thoroughly 
brought into contact with the whole surface." And fur- 
ther on he remarks : " It may be applied at intervals of a 
few days ; and in some cases I have seen the granulations 
removed, and much of the original clearness of the cornea 
restored, in the course of six weeks."* 

When there are severe inflammatory symptoms, as in 
" acute granular ophthalmia," it is best to postpone the 
use of astringents until they have partially subsided. In 
such cases great relief is often derived from applying a 
slight compress and bandage (F. 3) over the closed hds, 
and only removing it for the purpose of bathing the eyes 
three or four times during the twenty-four hours with 
the lotio beUadonnae (F. 39), or the lotio belladonnas cum 
alumine (F. 40). If, however, as sometimes happens, the 
compressing bandage should prove hot and uncomfortable, 
it should be given up, and in its place a fold of lint wet 
with the lotio belladonnsB cum alumine should be sus- 
pended over the eye by a piece of broad tape tied round 
the forehead. As soon as the swelling and redness of the 
lids have sufficiently abated to allow of their being everted 
without much pain, a weak solution of the nitrate of 
silver should be painted once daily over the palpebral 
conjunctiva, and in the intervals between the applications 

* Dixon on Diseases of the Eye, third edition, p. 56. 

c 2 
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the belladonna lotion may be continued. Even in cases 
of granular lids where there are no severe inflammatory 
symptoms, but where the photophobia and lachrymation 
are excessive, I have often found benefit from the use of 
the compressing bandage, as by it the eye is kept com- 
pletely at rest, and the friction between the lids and the 
cornea is prevented. 

Inocidation with purulent matter for the cure of severe 
granular lids is a most successful mode of treatment. 
It requires, however, great caution in the selection of 
cases fitted for this procedure, and also in the choice of 
the pus with which to inoculate the eyes. The whole, or 
certainly two-thirds of the cornea should be so permeated 
with vessels as to render it semi-opaque, as the purulent 
ophthalmia established by the inoculation is very liable 
to induce sloughing in any portion of the cornea which 
is quite transparent. The pus should be chosen from the 
eye of an infant suffering from purulent ophthalmia. Its 
strength may be determmed, firstly, by the colour, and, 
secondly, by the severity and duration of the inflamma- 
tion it has excited in the eye from which it is taken. The 
yellow pus is always more active than the whitish dis- 
charge seen in slight cases of purulent ophthalmia. The 
period of the disease at which the pus is taken influences 
materially the amount of inflammation and suppuration 
it is capable of setting up. Pus from the eye of an infant 
in the early and most acute stage of purulent ophthalmia 
will produce more serious effects than that taken from 
the same eye at a later period of the disease, after it has 
undergone some treatment and is on the decline. If one 
eye only is to be inoculated, the other should be protected 
from contagion by BuUer's eye-shield, page 9. Great care 
and cleanliness will be required during ttie whole of the 
treatment to prevent the other eye from becoming infected. 

To inoculate the eye, a single drop of pus should be 
taken with a small scoop or the end of the little finger 
from the eye of an infant with purulent ophthalmia, and 
placed on the conjunctiva of the lower lid. In from 
eight to twenty-four hours the first symptoms of puru- 
lent ophthalmia will begin to show themselves, and will 
rapidly increase until the disease has reached its height. 
The activity of the inflammation usually lasts from eight 
to ten days, but the discharge will not completely abate 
for six or eight weeks. As soon as the discharce becomes 
profuse, the patient should be allowed to wash the eyes 
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with cold water every hour, or even oftener if he desires 
it, and if there is much pain he may use iced water, and 
when lying down keep a fold of lint wetted with it over 
the eyelids. No astringent appUcation should be given 
to check the discharge, but the disease mast be allowed 
to run its course uninterruptedly. The danger to be 
apprehended is sloughing, or ulceration of a portion of 
the cornea. During the progress of the inflammation 
it is often very difficult to decide whether the cornea 
is still entire, as from its red and swollen villous ap- 
pearance it is difficult to even distinguish it from the 
surrounding vascular conjunctiva. The only test, then, is 
to notice its curvature, and if this remains unchangeil, 
and there is no depression in one part with a lumo of 
swollen granulations in another, no anxiety need be 
felt. The patient should be allowed a liberal meat diet, 
with a fair amount of stimulants, during the whole 
period of treatment; if his appetite or strength fail, 
quinine or bark (F. 73, 77) should be prescribed; and 
if from pain his nights are disturbed, opiates may 
be given at bedtime. It should be remembered that, 
although inoculation will obliterate the granulations 
from the lids and the vessels from the cornea, yet it 
will not efface previously existing nebulosities. Some 
operation is often afterwards required to alter the shape 
of the pupil, so as to bring it opposite that portion of 
the cornea which is most transparent. The results of 
my experience of inoculation in severe cases of granular 
lids have been most brilliant. I have seen patients prac- 
tically blind for years, and condemned to the workhouse, 
regain sufficient sight to resume their former occupations. 

Syndectomy — Peritomy. — This operation was first prac- 
tised by Dr. Furnari, of Paris, in 1862.* It consists 
in excising a band of conjunctiva and subconjunctival 
tissue of about one-eighth of an inch in width from 
around the cornea and close up to its margin. It may 
be performed in the following manner: — The patient 
being placed under chloroform, and the lids widely 
separated with a spring speculum, a fold of conjunctiva 
is to be seized with a pair of finely-toothed forceps, and 
with a pair of blunt-pointed curved scissors an incision is 
to be carried through that membrane around the cornea, 

* Gazette M^dicale, Nos. 4-6, 8, &c., 1862. 
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at about one-eigbth of an incli distant from it. The 
band of conjunctiva surroundinff the cornea is now to be 
dissected off, and all the suoconjunctiyal tissue and 
vessels between it and the sclerotic carefully removed 
close up to the corneal margin. The operation being now 
completed, the lids are to be closed and covered with a 
wet compress and a bandage. 

After three or four days the wound will be found 
covered with lymph, and in a few weeks it will be perfectly 
closed, partly from contraction of the surrounding con- 
junctiva, but partly also by the formation of a smooth 
cicatrix tissue. This operation is well suited for severe 
cases of pannus which continue after the granulations of 
the lids nave been obliterated ; but my experience of it for 
the cure of granulations is that it is unsuccessful. I have 
on several occasions performed syndectomy as a pre- 
liminary to inoculation, and allowed the eye to recover 
from all effects of the operation before introducing the pus. 
The virulence of the purulent ophthalmia seemed to have 
been materially diminished by the removal of the portion 
of conjunctiva, and by the broad cicatrix which it had pro- 
duced around the cornea. For a detailed account of these 
cases, see "Royal London Ophthalmic Hospital Reports," 
vol. iv. page 182. 

Xekophthalmi^ — Xerosis — Cuticula/r Conjtmctwa — is 
an excessive dryness of the cornea and of the conjunctiva 
covering the globe and* lining the lids. In a case of 
confirmed xerosis there is usually some symblepharon or 
partial union of the lids to the globe, or else there are 
membranous frena passing between the lids and the 
globe ; the eyelids are contracted and will not close over 
the eye, and the tarsal edges of the lids are more or less 
inverted with some of the lashes brushing against the 
eye. The conjunctiva of the globe has a dusky, dry, 
cicatricial aspect, and the cornea is dull and cuticular. 
The dry and contracted conjunctiva passes abruptly from 
the inner surfaces of the lids on to the globe so that the 
sulci which ought to exist between the lids and globe are 
destroyed. The puncta are usually closed and sometimes 
obliterated. The eye is almost useless to the patient and a 
source of much trouble from recurrences of inflammation. 

GaiLses, — The most frequent cause is prolonged con- 

i'unctivitis with a muco-purulent discharge from granular 
ids, probably also assisted by the application of too 
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strong caustics to the lids, or the long-continued use of 
powerful astringents. The palpebral conjunctiva gradu- 
ally becomes thickened and contracted and the lids in- 
verted, so that some of the cilia brush against the eye. 
With the contraction and thickening of the palpebral 
conjunctiva the lids lose their normal softness aud cease 
to close completely over the eye. The constant irrita- 
tion of the lashes, and the exposure due to the imperfect 
closure of the lids, lead to the formation of cuticular 
conjunctiva. Any cause which prevents the proper 
closing of the Hds over the eye may induce xerosis, and 
consequently we occasionally meet with this affection 
after injuries of the conjunctiva of the lids from es- 
charotics, lime, and strong acids. 

Treatment. — There is no application to the eye which 
will really benefit it. Milk has been recommended, and a 
lotion of glycerine (F. 53) will sometimes afford temporary 
benefit. The only way to obtain complete relief is to 
keep the lids closed and thus prevent the drying of the 
conjunctiva. This can only be accomplished m extreme 
xerosis by completely uniting the tarsal edges, but in less 
severe cases it will he sufficient to join the margins of the 
lids together at two points so as to leave a central chink 
through which the patient can see. 

In a lad, set. eleven, with extreme xerosis, I closed the 
eyelids of one eye by uniting their tarsal edges and left 
tnem closed for eleven months. I then divided the line of 
adhesion and reopened the lids, and I found that the cornea 
had become more clear, the conjunctiva moist, and the 
sight greatly improved.* Unfortunately the lids could 
not close over the eye and the xerosis soon recurred. Mr. 
BuUer has advanced a step further, and after having 
closed the lids by uniting tneir margins he trephined a 
hole with the trephine (Fig. 7, page 67) through about 
the centre of the liae of junction between the lids, and 
succeeded in making a window through which the patient 
had considerably improved 8ight.t 

Pemphigus Conjunctivas is a severe, but fortunately a 
very rare affection. The buUap appear on the conjunctiva 

* The history of this patient is related as Case T. in Mr. 
Buller's paper on Xerophthalmia, Royal London Ophthalmic 
Hospital ReportSj vol. ix. p. 29. 

+ Ibid. p. 32. 
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of the lids and eye, whilst the pemphigus blisters are 
coming and going on other parts of the body. The forma- 
tion 01 the bulla) is accompanied by swelling of the lids, 
chemosisof the conjunctiva and amuco-purulent discharge. 
The biiUae seem to affect both the ocular and palpebral 
conjunctiva. With the breaking of the bullae raw surfaces 
are left which afterwards unite at opposed points and form 
adhesions which bind the lids to the globe, and sometimes 
also the^margins of the lids to each other. If the surface 
of the cornea has been involved in one of the bullae, it 
loses much of its transparency, assumes a fibrous aspect, 
and probably becomes united by bands of adhesions to the 
inner surfaces of the lids. When pemphigus has once 
attacked the conjunctiva, the bullae may reappear from 
time to time until the destruction of the eye is complete. 
I have seen the disease limited to one eye, but both may 
be affected by it.* 

Treatment — ^The applications to the eye should be 
slightly astringent and sedative. The lotio aluminis cum 
atropiS. may be used frequently ; or if the cornea be not 
affected the guttae zinci chloridi may be dropped into the 
eye night and morning, and during the day the eye may 
be bathed with the lotio beUadonnae. The astringents 
should be omitted if they create irritation. The edges of 
the lids should be anointed with a little vaseline every 
night, and a piece of vaseline the size of a hemp-seed 
may be introduced between the lids twice daily, with the 
view of keeping an unctuous material between the opposed 
pemphigus wounds, and thus preventing their union 
during the period of cicatrization. 

The constitutional treatment should be tonics of quinine 
(F. 77), or cinchona (F. 73). If there is much pain, sleep 
should be produced by opiates at night. 

Pterygiom is a peculiar morbid growth of the conjunc- 
tiva and subconjunctival tissue. It is of a triangular 
shape, with its base usually at the semilunar fold close to 
the inner canthus, and extending outwards it gradually 
tapers to a rounded end which is implanted on the sur- 
face of the cornea, generally reaching to a point opposite 
the inner margin of the pupil, and sometimes spreading 
half-way across it. I have never seen the pupil com- 

* In a Case related in a pamphlet by Dr. James Campbell, St. 
Louis, Mo., both eyes were destroyed hy this disease. 
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pletely occluded by the growth. A pterygium is more 
or less vascular, and one or two large conjunctival vessels 
may be frequently seen coursing along it. In some cases 
it is red, fleshy, and prominent, whilst in others it is 
pale and membranous, and so thin as to be almost 
translucent. 

A pterygium is almost invariably a single growth con- 
fined to the inner half of the eye, although to this there 
are occasional exceptions, and cases have been^reported 
where there have been two pterygia, one on each side of 
the cornea, and also where they have occurred in the 
upper and lower parts of the eye, in lines corresponding 
with the superior and inferior recti muscles. The disease 
may be limited to one eye, or both may be affected by it. 
I have seen many cases in which a pterygium existed in 
both eyes ; in all of them the growths were symmetrical. 
Patients about the middle age are most liable to ptery- 
gium, and especially those who have served long in tropi- 
cal climates. It is seldom seen in the young. The disease 
is of slow and almost imperceptible growth, and it is not 
until it has attained a considerable size that it causes any 
annoyance. When it extends partially over the pupil it 
interferes with vision. 

Treatment — There are only two ways of efficiently 
dealing with a pteiyginm. It may be excised, or its apex 
may be transplanted from the cornea to a part of the 
conjunctiva, where even if it were to grow it would cause 
no impairment of vision. No local apphcation to the eye 
will be of any benefit in eradicating the disease. 

1. Excision of the Ftei'ygium. — The hds being separated 
by a spring speculum, the pterygium is to be seized from 
above downwards by a pair of forceps and drawn slightly 
from the eye. With a pair of fine scissors or a Beer's 
knife its attachment to the cornea is to be separated, and 
then with a few snips of the scissors the greater part of 
the pterygium, or the whole of it, if it be small, is re- 
moved. 

If the base of the growth be large no attempt should 
be made to excise the whole of it, as the too free removal 
of the conjunctiva will cause a tight cicatrix, which will 
greatly impair the outward movements of the eye. After 
the pterygium has been removed, the cut edges of the 
conjunctiva should, if the gap is not too wide, be drawn 
together with one or two fine sutures. 

2. Trans^lomtation of the Fterygiwra, — This operation 
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was first BTigjirested and practised by Desmarres. I have 
tried it myself on many occasions, and much prefer this 
operation to excision of the growth. The operation may be 
performed as follows : — The lids having been separated by 
the spring specnlnm, the extremity of the pterygium is to 
be seized with a pair of forceps close to the cornea, and 
its union with that structure carefully parted by a few 
snips with a pair of fine scissors. One cut is then to be 
made with the scissors through the conjunctiva along the 
upper, and another alon^ the lower, border of the ptery- 
gium. At the point of the lower free cut edge of the 
conjunctiva, to which it is desired to plant the apex of the 
growth, a small nick is to be made with the scissors, and 
into this the cone of the pterygium is to be fixed by a 
single fine thread suture. 

The pterygium, now separated completely from the 
cornea and implanted into the conjunctiva, generally 
wastes, and becomes so shrunken that it ceases to draw 
attention to the eye. Such has been the result in the 
cases in which I have performed this operation. The 
great advantage which transplantation offers over exci- 
sion of the pterygium is, that as there is no removal of a 
portion of the conjunctiva, there is afterwards no dense 
cicatrix to cause a drawing in of the eye, or to limit its 
movements outwards. 

Pinguecula, is a term applied to a small yellowish patch 
which is frequently seen on the eye near the margin of the 
cornea, and is apparently in tne substance of the con- 
junctiva. In a specimen examined by Desmarres the 
growth was found to be composed exclusively of hyper- 
trophied conjunctival epithehum. It creates annoyance 
sometimes from its being a little conspicuous, but it is 
perfectly innocuous. If its presence worries the patient, it 
may be removed by seizing hold of it with forceps, and 
snipping it off with a pair of fine scissors. 

Dermoid Tumours generally spring from the margin of 
the cornea and the adjacent sclerotic. They are usually 
smooth light-coloured growths, covered with conjunctiva 
and with a few hairs sprouting from their surface. They 
are congenital, and consist of elastic and connective tissue 
and fat. 

Treatment — The only way to get rid of these tumours 
is by excision. Whilst operating care must be taken not 
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to dissect deeply into the sclerotic and cornea, even thongh 
the oHgin of the tomour should apparently be below their 
surfaces. 

Cysts op the Conjunctiva are generally the simple 
serous cysts. They usually appear as small round or oval 
translucent bodies and occasion inconvenience only by 
their size or their position. Their most frequent site is in 
the fold of conjunctiva which is reflected from the lower 
lid on to the globe. They are easily removed by first 
seizing them with a pair of finely-toothed forceps, and 
then with a pair of scissors snipping through the portion 
of conjunctiva which holds them. 

Wakts op the ConjunctivAu usually grow from near the 
tarsal margins of the lids, but they may spring from 
other portions of the conjunctiva, and even cover a large 
portion of the globe. Tiey may either be pedunculated 
or sessile. 

The proper treatment is excision. 

INJURIES OP THE CONJUNCTIVA. 

EccHYMOsis OP THE CONJUNCTIVA — SuhconjuncHval 
Hcemorrhage — may be caused by a blow on the eye, by 
coughing, or by any violent exertion. The effused blood 
at first appears as a bright red mark abruptly limited to 
a portion of the conjunctiva, but during the process of 
absorption the colour loses its intensity, and passes 
through a variety of shades which diffuse themselves 
over the front of the eye. 

Treatment. — A few days' Test is generally all that is 
required. Cold applications are grateful, and may be 
used either h^ allowing the patient to sponge his eyes 
three or four tmaes a day with cold water, or by prescribing 
for him some cool evaporating lotion (F. 49, 60). 

Lacerations op the Conjunctiva covering the eye, but 
without any other injury to the eye or eyelids, are gene- 
rally occasioned either by the patient striking his eye 
against some sharp projecting object which catches the 
conjunctiva and tears it as the head is moved away ; or 
else by some second person running a shutter, or a pole, 
or whatever he may be carrying, against the eye. The 
injury is usually followed by swelling of the lids and con- 
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junctiva, often sufficient to render it difficult to make a 
thorough examination of the eye a few hours after the 
accident. 

Treatment. — The eye should be closed, some water 
dressing should then be laid over the Hds, and fastened 
in its place by one turn of a roller. It is very rarely 
necessary to apply any sutures to keep in situ the torn 
edges of the conjunctiva, as they usually fall together of 
their own accord; and there is seldom afterwards any 
sufficient strain to draw them apart, or to prevent union. 
An exceptional case might occur in which sutures would 
be called for : thus, if a flap of the conjunctiva was torn 
from the globe, so that it was reflected back on itself, one 
or two fine stitches would be required to hold it, after it 
had been restored to its proper position. When all the 
swelling of the lids and conjunctiva has completely sub- 
sided, S there is some muco-puruleht discharge, two or 
three drops of a lotion of sulphate of zinc (F. 25) may be 
dropped into the eye twice a day. 

For diseases and injuries of the conjunctiva of the eye- 
lids, see Section Diseases op Eyelids. 



CHAPTER II. 

DISEASES OF THE CORNEA AND SCLEROTIC. 

CoRNiiTis — Keratitis — Inflammation of the Cornea — is 
a disease of impaired nutrition most frequently seen in 
children and young people. It is met with in the pale 
and half -starved, as well as in the over-fat and impro- 
perly-fed child ; or it may be caused from some consti- 
tutional taint, such as struma or inherited syphilis. The 
two latter, however, present peculiarities which distin- 
guish them from the simple form of corneitis we are now 
considering. True or simple corneitis is a disease which 
extends itself over an ud certain period of time, runs a 
definite course, and with a strong tendency to get well if 
not thwarted by the injudicious use of drops and nos- 
trums, suggested by the zeal of the surgeon or the rest- 
lessness 01 the patient. Corneitis may be confined to the 
one eye, but both are generally affected. It usually com- 
mences in one eye and steadily progresses until it has 
reached a certain stage, when the second eye becomes 
attacked, and passes through exactly the same series of 
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symptoms. Botli eyes are now affected, but the one in 
which the disease began is in advance of the other, and 
is the one first to recover. The interval which elapses 
before the second eye is involved is very variable, in some 
cases it may only be a few weeks, in others as long as 
three or four months. The progress of the disease to- 
wards recovery is very slow ; it may vary according to 
the acnteness of the attack from six months to one and a 
half or two years, dating from the commencement of the 
attack in the first eye to the ultimate recovery of that in 
the second. With the knowledge of these facts, the prog- 
nosis of the surgeon ought to be guarded. 

Symptoms. — The disease usually commences with a 
pinkish redness of the ciliary region, shading off and be- 
coming lost in the general whiteness of the eye. This 
redness will occasionally be at first confined to one or 
more vascular patches around the margin of the cornea, 
or there may be present from the very beginning a dis- 
tinct pinkish tinge of the whole ciliary zone. The eye is 
irritable and shirks the light. The cornea now begins to 
look hazy and the sight is dimmed. As the corneitis ad- 
vances, the haziness of the cornea, the vascularity of the 
eye, and the intolerance of light increase. The brilliancy 
of the cornea becomes so dulled that it looks like a win- 
dow-pane which has been breathed on, or like a piece of 
ground-qrlass. One part of the cornea is frequently more 
deeply affected than another, and a patchy appearance is 
thus given to the cloudiness. There is generally consi- 
derable lachrymation, and oftentimes a good deal of pain 
in and around the eye, with a sense of grittiness of the 
lids. The disease having reached its height, the process 
of repair seta in. The vessels around the margin of the 
cornea shoot into the substance of the corneal tissue and 
give to the part of that structure which they invade a red 
velvety appearance. In very severe cases this condition 
of pannus will extend over the greater part of the cornea. 
It is quite distinct in appearance from the vascular 
cornea, which is induced by the friction of granular lids. 
Gradually this excessive vascularity subsides, and as the 
blood-vessels disappear from sight, patches of cornea 
again become transparent, until at length the reparative 
process is completed. Such is the course of a simple un- 
complicat-ed case of corneitis, which having run through 
the various stages of the disease has terminated favour- 
ably. The disease, however, may not progress so satis- 



30 DISEASES OF THE CORNEA. 

factorily, and ulcers may form either at the margin or 
central portion of the cornea, which will considerably re- 
tard recovery. (See Ulcers op the Coenea, p. 41.) 

Results o/Corneitis. — The eye may completely recover ; 
the cornea regain Its transparency, and the sight be re- 
stored. Generally;, however, even in favourable cases, 
the acnteness of vision is diminished, either by a haziness 
so diffused and slight as not to be noticed by an ordinary 
observer, or else by a faint nebula which slightly invades 
the region of the cornea opposite the pupil. When the 
corneitis has induced ulceration or sloughing of the cor- 
neal tissue, there will always remain a more or less dense 
nebula or leucoma. 

Chbx)nic Interstitial Corneitis, or inflammation of 
the cornea dependent on hereditary syphilis, was first 
accurately described by Mr. Jonathan Hutchinson in his 
work on Syphilitic Diseases of the Eye and Ear, published 
in 1863. Patients suffering from this affection usually pre- 
sent marked signs of constitutional syphilis, or evidence 
can be obtained from the parents of their having had 
during infancy some specific symptoms. Mr. Hutchinson 
states that in almost all cases the subjects of this disease 
" present a very peculiar physiognomy, of which a coarse 
flabby skin, pits and scars on the face and forehead, cica- 
trices of old fissures at the angles of the mouth, a sunken 
bridge to the nose, and a set, of permanent teeth peculiar 
for their smallness, bad colour, and the vertically notched 
edges of the central upper incisors, are the most striking 
characters"* (Fig. 2). He also notices the fact that this 

Fig. 2. 




(After Hutchinson.) 

disease is frequently accompanied or preceded by iritis, 
and followed by such changes in the choroid as are often 
seen in heredito-syphilitic patients. 

w 

* Syphilitic Diseases of the Eye and Ear, p. 30. 
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Symptoms. — The disease usnally commences in one eye 
with a diffuse haziness near the central part of the cor- 
nea, which when carefully examined is found to consist 
of dots of opacity in the substance of the corneal tissue. 
These interstitial deposits increase in number and size, 
whilst some of them coalesce with others, gradually ren- 
dering the whole cornea opaque, with the exception of a 
circumferential band which commonly retains more or less 
of its transparency. The cornea loses its brilliancy, and 
ultimately assumes a dull ground-glass appearance, but 
the cloudiness is seldom uniform, patches of it being of 
deeper density than the rest. There is intolerance of 
light, varying in intensity, but generally not very severe ; 
there is supra-orbital pain and redness of the ciliary zone 
of vessels around the cornea. After a time the opacity of 
the cornea begins to clear, and gradually its transparency 
and polish are either partially or entirely restored. It is, 
however, very rare that the recovery is complete ; patches 
of nebulosity remain which impair vision m accordance 
with their situation and density. The second eye usually 
becomes affected from one to three months after the first 
one, and runs through a similar course. 

In this disease ulcers of the cornea seldom occur. The 
duration of an attack of chronic interstitial comeitis, 
from its commencement in one eye to its termination in 
the other, is generally from twelve to eighteen months. 
The time will, however, necessarily vary with the extent 
and severity of the disease. 

Strumous Gobnbitis resembles in its general charac- 
ters- the simple comeitis already described. The patients 
are usually children or young persons, who exhibit all 
the characteristics of struma. There is great photophobia 
and lachrymation ; and a peculiar tendency to ulceration, 
which may take place at one or more points on the sur- 
face of the cornea. The disease is very tedious, and gene- 
rally both eyes are affected, but like most forms of corneitis 
one eye is attacked some weeks in advance of the other. 

General Treatment op Corneitis. — ^As this affection 
naturally extends over a long space of time, it is well to 
remember that the effects of remedies are slow, and that 
judicious treatment consists rather in guiding the disease 
to a favourable' termination than in the endeavour to cut 
it short by the use of powerful agents, which generally 
exert a prejudicial influence. 
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Constitutional Treatment. — At the commencement of 
the attack the bowels should be cleared out by a purga- 
tive (F. 149, 160, 154), and if the attack is acute and the 
dread of light is severe, a saline mixture (F. 131), or one 
containing small doses of tartarated antimony (F. 132) 
may be prescribed ; but these must in a few days give 
way to tonics of the mineral acids with cinchona (F. 134), 
or to some of the preparations of iron, quinine, or both 
combined. During the continuance of the attack the 
state of the health should be carefully attended to, and 
medicines should be prescribed or omitted as the case 
may seem to demand. Where there is great intolerance 
of light and lachrymation, or where the patient is restless 
and sleeps badly at night, opiates are of great service, 
taking care that during their administration the bowels 
act regularly. Small doses of tinct. opii, or tinct. bella- 
donnsB (F. 136) may be given with the bark mixture every 
four hours during the day ; or a larger dose of the opiate 
may be ordered every night. In children of two or three 
years of age, a powder of pulv. ipecac, comp. cum potass, 
nitrat. (F. 146) at bedtime is often very useful in allaying 
the excessive irritability and restlessness which are so fre- 
quently seen in corneitis. 

In all cases of inflammation of the cornea, or indeed of 
any of the tissues of the eye in which there is a dread of 
light, the eyes ought to be protected from painful exposure 
to glare. In the house this is best effected by drawing 
down the blinds, or partially closing the shutters, and by 
shading both eyes with a broad light shade ; but out of 
doors dark-coloured glasses should be used. The neutral- 
tint glasses are far more efficient in affording relief from 
glare than those of a cobalt-blue colour — they may be 
obtained of any shade. In making a selection, those 
neutral tints should be chosen which do not contain much 
yellow. The cobalt-blue glasses, from being less unsightly, 
are generally preferred by the patient, and in the slight 
cases of photophobia answer their purpose exceedingly 
well. The best form of spectacles are those with large 
curved glasses ; they sufficiently protect the eye from light 
and wind, whilst they do not make it hot. 

The popular system of tying up the eye with a hand- 
kerchief to exclude it from light is essentially wrong, and 
should not be allowed. 

In the chronic interstitial Corneitis, Mr. Hutchinson 
recommends " the cautious use of mercurials and iodides, 
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at the same time supporting the system by tonics and a 
liberal diet." He . advises a little of the mild mercurial 
ointment to be rubbed in behind the ear, or beneath the 
axilla every night, but a strict watch should be kept to 
prevent the patient from becoming salivated. Inter- 
nally, the syrup of the iodide of iron (F. 138), or the mist, 
potassii iodidi cum ferro (F. 139) may be ordered; but 
should these medicines disagree, or the patient be 
very feeble, tonics of iron, quinine, or bark may be 
substituted. 

In strumous children, cod-liver oil and the syrup of the 
iodide of iron in small doses do much good. Where there 
is a tendency to rickets, the phosphates and hypophos- 
phites of iron and lime, either singly or combined (F. 141, 
142), are often of service. But the greatest benefit will 
be derived from braciug country or sea-side air, strict 
cleanliness, and a well-regulated nutritious diet, in which 
pure milk and new-laid eggs form a part. 

Local Applications. — In comeitis, sedatives to the eye 
give great relief, and of these belladonna is the most 
efficacious. When there is great irritability a warm 
fomentation of belladonna (F. 9) may be applied to the 
closed lids by meajis of a cupped sponge ; or, if cold is 
more agreeable to the patient, the eye may be frequently 
splashed with cold water, or a fold of lint wet with the 
belladonna lotion (F. 39) may be tied over the lids, and 
moistened as often as it becomes dry. A few drops of a 
solution of atropisB sulph. gr. 2 ad aquae 5I °i8,y be 
dropped two or three times a day into the eye when the 
dread of light is very severe. Thus frequently applied, 
it acts as a direct sedative to the ciliary nerves, and also 
paralyses the accommodative power, and places the eye in 
a state of rest. It is, however, very difficult to use atropine 
drops in young cbildren, as the struggling which ensues 
whenever the attempt is made to put them into the eye 
often does more harm than the remedy is likely to do 
good. In such cases the compound belladonna ointment 
{F. 121) rubbed in over the brow night and morning, or 
the belladonna Hniment smeared over the brow, will pro- 
bably act beneficially. Stimulating applications to the 
eye almost invariably do harm ; they are very painful and 
increase the irritation. 

Counter-irritation is often of great benefit. The brow 
and integument of the upper eyelid may be painted with 
the tinct. iodi, taking care not to paint it too thickly on 
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tbe upper lid. A stick of nitrate of silver moistened with 
water, drawn twice or three times across the skin of the 
npper lid, is a good connter-irritant, and sometimes does 
much fifood in relieving excessive photophobia ; it must 
be applied very cautiously, as when it is laid on too 
thicldy it will blister, or even produce a slough of the 
skin, and in addition it is very painful. If the applica- 
tion of the iodine or the nitrate of silver affords rehef, it 
may be repeated at intervals of a few days or a week. 

Diffuse Stjppuiiativb Corneitis is generally the result 
of an injury such as a contused or lacerated wound of the 
cornea, but it may also come on from constitutional 
causes. It may follow any operation on the eye in which 
the cornea is involved; and it is one of the most fatal 
terminations of the operations for cataract. The state of 
health of the patient at the time of the injury determines 
very much the form of the inflammation which may arise 
from it. A simple incised wound or an abrasion of the 
cornea, from which a strong healthy person would pro- 
bably recover without an untoward symptom in a few 
days, may be sufficient to induce in an unhealthy patient 
a oiffuse suppurative corneitis which will destroy the eye. 

Symptoms. — The cornea grows dull and steamy ; pus is 
effused between its lamellae, at first only in a small quan- 
tity at one spot, but it soon increases and diffuses itself 
throughout the corneal structure. In severe cases I have 
seen the whole tissue of the cornea pervaded with pus, 
but in the slighter ones it is generally confined to one 
part. 

The eye is hot and painful ; there is great congestion of 
the conjunctival and sclerotic vessels ; dread of light, and 
lachrymation. The deeper parts of the eye participate in 
the inflammation, the iris loses its mobility, the aqueous 
becomes serous, and pus is effused into the anterior 
cnamber (hypopion). 

The pus between the layers of the cornea now makes an 
exit for itself, and this it does by progressive ulceration 
either anteriorly towards the surface, or posteriorly into 
the anterior chamber. In the majority of cases the cor- 
neal abscess bursts anteriorly, and a sloughing-looking 
ulcer is left. 

Results of Suppurative Corneitis. — ^If the whole cornea 
has been involved in a diffuse suppurative inflammation, 
and pus has been effused throughotit the whole or greater 
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part of the corneal tissue, complete loss of the eye must 
follow. If, however, the abscess of the cornea has been 
limited in extent, the eye may recover, but a' leucoma will 
remain, which will impair the sight in proportion to its 
size, density, and position with respect to the pupil. 

It will be well to explain here the meanings of the terms 
hypopion, onyx, and abscess of the cornea, as consider- 
able confusion prevails amongst students as to their 
right apphcation. 

Hypopion is an effusion of pus into the anterior chamber. 
. Onyx is often indefinitely used to signify a collection of 
pus between the lamelloB of the cornea ; but it is only 
applicable to those small effusions at the lower part of the 
cornea, from the fancied resemblance of which to the pos- 
terior end of the finger-nail it has derived its name. 

Abscess of the cornea and onyx are by many regarded 
as synonymous terms ; but as the word " onyx " indicates 
the appearance and locality of the disease rather than the 
disease itself, the term " abscess " should be considered as 
applicable to those larger effusions of pus between the 
corneal lamellsB into which onyx occasionally passes ; or 
to the diffused purulent infiltrations which are the result 
of diffuse suppurative corneitis. 

Treatment. — ^Warm fomentations of belladonna (F. 9) 
or of poppy- heads to the eye ; and in the * intervals 
between using the fomentations, a fold of linen wet with 
the belladonna lotion (F. 39) may be laid over the closed 
lids. In many cases, and especially in those where there 
is a tendency to tension, I have found much benefit 
follow the use of the guttsB eseriae (F. 18) twice a day, 
and the frequent application of warm fomentations of 
poppy heads. When there is pus between the corneal 
lamellaB and with a tendency for the pus to extend, 
Samesch's operation (p. 36) will be of the greatest service. 

In cases of onyx and hypopion when there is an in- 
creased tension of the globe, Samesch's operation or 
iridectomy should be performed. It is oftentimes the only 
mode of treatment which affords a chance of recovery. 
Paracentesis of the cornea will also be of service when 
there is increased tension, but its effects are not so per- 
manent or beneficial. The paracentesis may be repeated 
at intervals of one or two days if it gives relief. 

Constitutional Treatment. — The patient should be sup- 
ported with a liberal diet and a fair allowance of wine or 
beer. Diffusible stimulants (F. 65) and tonics (F. 75, 77) 

D 2 
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are the most saitable medicines ; and if there is much 
pain or inability to sleep, opiates should be given either 
in small doses auring the day, or in one fnll dose at bed- 
time. Attention should be paid to the regular and healthy 
action of the bowels, and, if necessary, some mild purgative 
or alterative be prescribed. 

Paracentesis of the Cornea may be perfori<ied as follows ; — 
A broad needle is made to puncture the cornea towards 
its lower margin, the point being kept well forwards to- 
wards the cornea to avoid wounding the lens, when by 
suddenly turning the fiat of the blade on to its edge so 9.3 
to render patulous the opening it has made, the aqueous is 
allowed to run oft. As soon as the iris closely approaches 
the cornea, which it will do when the aqueous has nearly 
escaped, the blade of the needle should be again turned on 
the flat, and quickly withdrawn from the eye. 

8dmesch*8 operation consists in making an incision with 
a Graefe's knife through the centre of the ulcer of the 
cornea, or the spot which is infiltrated with pus, and 
suflSciently deep to open the anterior chamber throughout 
the length of the cut. The incision should include a 
minute portion of healthy cornea on each side of the ulcer. 
The lids should be then closed with a compress and 
bandage, and gutt. eserise (F. 18) dropped twice daily into 
the eye. • In the after-treatment the eye should be exa- 
mined daily, and the incision kept open either by gently 
passing a fine probe or the point of a Graefe's knife between 
its edges, or by pressing the upper or lower eyelid upon 
one of the margins of the wound so as to cause it to gape. 
This treatment should be continued until healthy repa- 
rative" action commences. 

Marginal Corneitis. — This name is well applied to a 
low form of inflammation which commences at the ex- 
treme border of the cornea, and creeps on slowly, slightly 
invading the corneal tissue for a short distance, but seldom 
if ever involving the whole of its structure. 

Symptoms. — It commences with slight dread of light, 
lachrymation, and grittiness of the eye, which increase in 
intensity as the disease advances. On examining the eye 
there will be found at one spot close upon the cornea a 
vascular patch, and the corneal edge which corresponds 
to it looks swollen and softened. This condition may in- 
volve a third or even more of the margin of the cornea, 
but it seldom includes the whole of its circumference. In 
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a few days a small diffused haze will be noticed near the 
margin of the cornea, and this will gradually extend, some- 
times so as to include the part which is opposite the 
pupil, but it rarely invades the whole cornea. Occasion- 
ally this form of comeitis is accompanied with one or more 
small marginal herpetic ulcers, so as to closely resemble 
the phlyctenular ophthalmia. The disease is tedious ; it 
may be acute at the onset, but in its duration and re- 
covery it is generally chronic. It is also very recurrent. 
The patients who are most liable to marginal corneitis are 
those who are in a low state of health, it is consequently 
met with amongst the anxious and overworked, and in 
mothers who are enfeebled from over-lactation ; or it may 
be brought on by any exhausting dinease, such as leucor- 
rhoea or menorrhagia. 

Treatment. — The eye should be shaded from strong 
lights, and rested as far as practicable by the avoidance 
of reading, writing, and all kinds of close work. If there 
is much dread of light, gutt. atropias (F. 15) may be used 
once or twice daily ; or the eye may be bathed frequently 
with a lotion of atropine (F. 38), or of belladonna (F. 39). 
If the marginal corneitis is apparently dependent on 
overwork, or close confinement to business, cnange of air 
and recreation are the most powerful curative agents. 
The medicines which do the most good are tonics of bark 
or iron, combined with the mineral acids, or with small 
doses of liq. strychniae, or tinct. nucis vomicas (F. 71, 72, 
73, 82, 84). 

Phlyctentjla-R Ophthalmia — Scrofulous Ophthalmia — 
is most frequent in young children from two years old 
and upward!s, but it is seldom seen in patients afber the age 
of puberty. It is characterised by intense intolerance of 
light ; the photophobia is greater in this than in any other 
disease of the eye. In severe cases the child is commonly 
seen with the lids tightly closed, and with a fist over each 
eye, or with his face buried in the dress of the nurse who 
is carrying him. Any attempt to look at the eyes is met 
by violent spasmodic contraction of the lids, and if after 
severe struggles the lids are parted, the globe is found to 
be so turned upwards that it is impossible even to see the 
cornea. The exposure of the eye to the slightest light 
often brings on a fit of rapid sneezing. In such cases 
when it is desired to see the eye, the chud should be given 
a few sniffs of chloroform, sufficient to dull his sensibility, 
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without putting bim completely under its influence. An 
examination can then be made without any struggling; 
but in addition to this the chloroform often exerts oy its 
sedative influence a very beneficial efiect on the eye, and 
the child awakes from his sleep with a decided diminution 
of the photophobia. It will be often found that the 
severity of the symptoms is quite out of proportion to the 
apparent disease ; frequently there is but little to be seen 
except one or more small phlyctenulse close upon the 
margin of the cornea. These phlyctenula& are, however, of 
an herpetic nature, and run a course somewhat similar to 
an herpetic eruption on other parts of the body. At first 
they appear as small vesicles, the contents of which soon 
become turbid ; the vesicles then burst and form small 
superficial ulcers, which eventually heal without leaving 
any visible scars to show where they have been. The 
whole eye in some cases is much bloodshot, whilst in other 
instances when the lids are first opened the conjunctiva is 
found to be scarcely tinged, but it soon flushes up on ex- 
posure to the light. Occasionally a leash of red vessels 
may be seen running up to one or two of the phlyctenulse. 

Scrofulous ophthalmia is more frequent amongst the 
poor than the nch ; the strumous child is the most liable 
to it, but the im])ure air of dirty confined lodgings, com- 
bined with an insufficiency of sunlight, improper diet, 
and want of care, will induce the disease in children who, 
under more favourable circumstances, would not suffer 
from it. This form of ophthalmia is frequently associated 
with eczema, impetigo, sores about the nose and lips, 
and with enlarged cervical glands, indeed with all those 
kindred complaints which are so frequently met with 
amongst the poor scrofulous children in a London hospital. 
Scrofulous ophthalmia is tedious in its progress, and very 
recurrent. 

Treatment. — During the early and acute stage of the 
disease, when the photophobia is very intense, the vinum 
antimouiale in doses of from min. 10 to min. 20 every 
four hours often exercises an almost specific effect in re- 
lieving the dread of light. If, however, it fails to do de- 
cided good in three or four days, it should be discontinued . 
Sedatives will sometimes prove of great service, and 
small doses of tinct. hyoscyami, succus conii, tinct. bel- 
ladonnse, tinct. opii, or sol. morphisB muriat., may be 
given singly at short intervals during the day ; or they 
may be combined with bark, or with the mineral acids, or 
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with any other medicine whicli the state of the patient 
may suggest. Where there is mnch debility with languor, 
and restlessness at night, mist, cinchonaa (F. 134, 135) 
may be prescribed during the day, and pulv. ipecac, comp. 
cum potiaiss. nitrate (F. 146) in doses of gr. 3 or gr. 4, ac- 
cording to the age of the patient, at bedtime. 

The preparations of iron are very valuable in scrofulous 
ophthalmia, but they should not be continued for too long, 
or be ordered with a hot skin and furred ton^e. In 
decidedly scrofulous children, the syrup, ferri lodid. or 
the syrup, ferri hypophosphit. in doses min. 16 to min. 
20, twice a day in water, are of much benefit. Where 
there is simply anaemia, the ferrum redactum gr. ^ to gr. 
1, or the fern carb. saccharat., in doses of from gr. 2 to 
gr. 5, are the best. Cod-liver oil may be often advanta- 
geously prescribed with the iron; it is especially ser- 
viceable where there are evidences of failing nutrition. 

When there is much eczema of the eyelids, with dis- 
charge from the nose, and swelling of the lips, small doses 
of the liquor arsenicalis (F. 143) will frequently afPord 
great relief when all other remedies have failed. 

The regular and healthy action of the bowels should be 
strictly attended to, and purgatives ordered when neces- 
sary. If the child suffers from ascarides, means should 
be taken to rid him of them. This is best done by an 
injection of two or three ounces of infusion of quassia into 
the rectum ; or, if this fails, an injection with a few minims 
of tinct. ferri perchlorid. to the ounce of water may be 
used. After the injection, a powder of cal. cum scammon. 
(F. 163, 164) should be given. 

Local applications may be considered under two head- 
ings : a. Sedatives to the eye ; j8. Counter-irritants. 

a. Sedatives to the Eye. — Of these the most useful is 
the sulphate of atropia, a solution of which gr. 1 ad aqusB 
3 1 may be dropped mto the eye three or four times daily. 
Unfortunately the use of tlus remedy is very often im- 
practicable, from the resistance the child offers to every 
attempt to put the drops into the eye. When there is 
much struggling the drops ought to be discontinued. 
Much comfort is frequently obtained from bathing the 
eyes with the belladonna lotion (F. 39), and when the 
child is asleep applying a fold of linen wet with the lotion 
over the closed lids; or iced water may be used in a 
similar manner. The belladonna liniment of the British 
Pharmacopoeia rubbed into the brow will occasionally 
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afford ease; or the ungaent. belladonnsB comp. (F. 121) 
may be applied over the brow and temple, and allowed to 
remain on daring the day. When there is eczema of the 
lids, the best application is the lotio boracis, or the lotio 
boracis cum soda (F. 67, 69). 

jS. Counter 'irritants. — 1. A stick of nitrate of silver 
moistened with water may be drawn once or twice across 
the skin of the upper lid. It is a painful application, 
but it frequently gives marked relief. 

2. The tinct. iodi may be painted over the brow and 
upper eyelid, taking care that none of it runs between 
the lids into the ey^e. Over the integument of the lid it 
must be painted hghtly, as it soon blisters. 

3. SmaU' blisters, the size of a sixpence or a shilling, 
may be applied to the temple. If the emplast. cantharid^ 
be used, tne blisters shoula be removed at the expiration 
of four hours. For children, the best and least painful 
blister is Brown's cantharidine or blistering tissue. 

Cobneo-Iritis is an inflammation of the cornea and 
iris. The disease usually commences in the cornea and 
afterwards extends to the iris. It mostly occurs in 
patients enfeebled by disease or excessive work, and in 
those who havepreviously suffered from syphilis. 

Symptoms. — Bkziness of the cornea, ciliary redness, a 
sluggish and irregular pupil, pain in the eye and around 
the orbit, and frequently great photophobia and lachry- 
mation. 

Treatment— The pupil should be kept dilated with the 
guttaB atropisB (F. 16), dropped twice daily into the eye ; 
or the lotio belladonnsB (F. 39) may be frequently used. 
If there be much pain in the eye and around the brow, a 
Httle of the unguent, hydrarg. cum. belladonnfi. (F. 123) 
or the unguent, hydrarg. cum atropi& (F. 122) rubbed 
into the temple night and morning often affords relief. 
As the patient is generally in a low state of health, tonics 
of quinme and iron (F. 7S, 79), or bark with the mineral 
acias (F. 73), should be prescribed. When, however, 
there is a distinct syphilitic history, the mist, potass, 
iodid. (F. 89), or the mist, potass, iodid. cum ferro (F. 90), 
should be ^ven. It is seldom advisable to give mercury 
intemallv in these cases. The disease is one of low power, 
and all the benefit likely to be gained from mercury will 
be obtained by the mercurial inunction above mentioned 
into the temple. 
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Ulcers of the Gobnba may be caused by seyere in- 
flammation of the conjunctiva, or cornea, and may occur 
daring the progress of the attack. They are thns fre- 
quently seen in purulent and gonorrhoea! ophthalmia, and 
in comeitis, especially in the strumous and diffuse sup- 
purative forms of the disease. There are, however, some 
special ulcers which seem to originate in the cornea, and 
not to be secondary to active inflammation of either that 
structure, or of the conjunctiva. Ulcers of the cornea 
are always indicative of impaired health, and are conse- 
quently met with in the feeble, the overworked, the 
strumous, and the rheumatic patient. They are always 
accompanied with pain and grittiness of the eye, pho- 
tophobia, and lachrymation. The cornea, except in the 
immediate vicinity of the ulcer, may retain its trans- 
parency, but the conjunctival surface of the globe is 
usually more or less reddened, and rapidly flushes on 
undue exposure of the eye to light. Ulcers of the cornea 
may be either acute or cnronic, superficial or deep. 

SuPEKFiciAL Ulcers OP THE Cornea are most frequently 
met with in young people, and especially in delicate 
children. The disease may be confined to one eye, or both 
may be affected, or they may be attacked alternately. 
There is considerable photophobia and lachrymation, with 
a sense of heat and grittiness in the eye. There are two 
forms of superficial ulcers of the cornea : the nebulous and 
the transparent ulcer. 

The Superficial Nebulous Ulcer may occur at any part 
of the cornea, either towards its periphery or its centre. 
Carefully examined, it appears as a smaU, irregular, ill- 
defined, greyish-looking ulcer. The edges of the ulcer 
are frequently slightly raised and of a darker grey tinge 
than the central portion, which will be found occasionallv 
almost transparent. The ulcer having been formed, it 
may remain almost stationary for a short time, and then 
begin to heal. This is the course which such superficial 
ulcers usually run ; it is exceptional for them to penetrate 
deeply the corneal tissue and to lead to perforation and 
prolapse of the iris. As the ulcer advances towards re- 
covery it first assumes a more opaque appearance, the 
central excavation then becomes filled in and its edges 
bevelled. Frequently one or more red vessels may be 
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seen running to it from tlie margin of the cornea : these 
are vessels of repair, and ought when they have accom- 
plished their duty to become so reduced and contracted 
as to cease to be visible, or to interfere with the normal 
transparency of the cornea. Gradually the opacity of the 
healing ulcer is reduced, and day by day the parts slowly 
become clearer, until at length complete or partial trans- 
parency is restored. These idcers of the cornea are gene- 
rally acute at their onset, but they will often drift into the 
chronic state. 

Swperfidal Transparent Zflcers of the Cornea. — The 
symptoms which accompany the formation and progress 
of these ulcers resemble those of the nebulous ulcer just 
described, and they occur amongst the same class of 
patients. There is the same photophobia and lachry- 
mation, with redness of the eye on exposure to light, 
the only characteristic difference being the appearance 
of the ulcer. On gently raising the lids so as to examine 
the eye, the epithelium of the cornea seems as if it were 
abraded or scratched off at one or more points. The 
transparency and polish of the cornea at this stage of 
the disease is unimpaired, and each ulcer, if there be 
more than one, is seen as a glistening facet. The first 
indication of a healing action in these ulcers is shown by 
their losing their transparency and becoming grey and 
cloudy; the cloudiness often extending beyond the 
margin of the ulcer. Their clear outline is soon lost, 
their slight excavation filled in, and the even surface 
of the cornea is restored. If the ulcer has not pene- 
trated below the epithelium, transparency is regained ; 
but if it has extended into the true corneal structure, 
a nebula or semi-transparent leucoma will be afterwards 
left. 

Treatment — Soothing applications to the eye, which 
may be used either hot or cold, in accordance with the 
feelings of the patient. Fotus papaveris, lotio bella- 
donnaB (F. 39) ; or if there be great irritability, the guttae 
atropiae (F. 15) dropped into the eye three or four times 
daily. All stimulating drops or lotions are injurious. 
In children, an alterative powder of hydrarg. cum creta 
cum rheo (F. 148, 149), given every second or third 
night, is very beneficial. If the skin be hot and the 
tongue furred, the mist, salin., or mist, antimonii tar- 
tarati (F. 131, 132), should be ordered ; but as soon as the 
secretions have become healthy, bark, the mineral acids, 
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preparations of iron, and cod-liver oil, are the most suit- 
able remedies. 

Deep Ulcers ov the Cornea. — ^The superficial ulcers 
described in the preceding paragraphs may become deep, 
and so be rightly included under this heading ; but this 
is not the course they usually pursue. There are, how- 
ever, certain ulcers the tendency of ^vhich is to extensive 
destruction of corneal tissue, leading frequently to per- 
foration and prolapse of the iris, and to these the term 
" deep " is fitly applied. They may be seen in patients of 
all ages, and, unless produced by injury, are usually depen- 
dent on some constitutional defect. Generally they proceed 
from want ; but occasionally from excess. 

Sloughing Ulcers oe the Cornea, may be the result 
of a diffuse suppurative corneitis, induced either by injury 
or disease ; the pus between the lamellas of the cornea 
having worked its way to the surface by progressive 
ulceration. They may also occur amongst the half-starved 
and overworked, as well as the drunken and dissipated. 
They must be then regarded as evidences of failing nutri- 
tion and want of nervous power. A sloughing ulcer of 
the cornea usually presents an irregularly excavated 
surface, with a whitish-yellow sloughy appearance, and 
with its margins shelving and ill-denned. Around the 
ulcer the cornea is hazy. These ulcers often lead to com- 
plete destruction of the eye for all visual purposes ; but 
even when they yield to treatment and the eye recovers, 
it is always more or less a damaged organ. Sometimes 
they will perforate the cornea, and prolapse of the iris 
will follow ; or occasionally they will penetrate the 
true corneal tissue, but their further progress will be 
stopped by the posterior elastic lamina or Descemet's 
membrane. An aperture is then seen in the cornea, the 
bottom of which is closed by' a transparent membrane 
(Descemet's), which projects slightly into the wound. In 
this condition I have seen the eye remain for many weeks ; 
the corneal wound may then begin to granulate and heal, 
but generally the posterior elastic lamina in the end 
gives way, the iris prolapses, and cicatrization follows. 
During the healing process, the cornea in the immediate 
vicinity of the ulcer becomes more cloudy, red vessels 
are seen invading its substance and running towards the 
ulcer, and in some cases in such numbers as to present a 
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perfect pannus ; but these disappear from sight as soon 
as cicatrization is completed. The cornea in the locality 
of the nicer may resume its transparency ; bnt the new 
material which has replaced that lost by ulceration will 
be more or less Opaque and leucomatous. 

Treatment (see Treatment op Dippuse Suppurative 
CoRNEiTis). — There are, however, a few points to be spe- 
cially noticed. All stimulating applications to the ulcer 
as a rule do harm. The toucmng the ulcer with a stick 
of the diluted nitrate of silver, as recommended by some, 
is, I believe, in most cases positively prejudicial. When 
there is severe pain in the eye, paracentesis of the cornea 
will often afford much relief In a sloughing ulcer of the 
cornea with increased intra-ocular tension, an iridectomy 
is of the greatest service. I have in my own practice seen 
the whole train of distressing symptoms immediately re- 
lieved by the operation ; the ulcer has taken on a healing 
action, and the eye has rapidly recovered. 

Crbscentic, or Chiselled Ulcers op the Cornea. — 
This is one of the worst and most intractable forms of 
ulceration to which the cornea can be subjected, but for- 
tunately it is one of the most rare. I have called these 
ulcers " crescentic" from their shape, and " chiselled" from 
their peculiar characteristic appearance, as if a portion of 
the epithelium and true corneal tissue had been cut away 
with a chisel, or scooped out with the thumb-nail from 
the margin of the cornea. They always occar at the ex- 
treme edge of the cornea, but they are strictly confined to 
that structure, and do not in the slightest degree encroach 
upon the sclerotic. In their progress they follow exactly 
the curve of the rim of the cornea, by which they are 
abruptly limited; the circumferential edge of the ulcer 
being cut sharply and deeply. They spread rapidly and 
increase both in length and depth. There may be two or 
even three of these ulcers at different parts of the margin 
of the cornea, and, unless their progress be arrested, 
they may spread and unite, and so insulate the central 
portion. At the commencement of the disease the ulcers 
are perfectly transparent ; it is during their healing stage 
that they grow nebulous. They frequently perforate the 
cornea, and cause extensive prolapse of the iris ; or, as in 
the sloughing ulcers, the advance of the ulceration may 
be stopped by the posterior elastic lamina of the cornea ; 
but this usually in the end gives way, and prolapse of the 
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iris ensues. During the reparative process thej become 
first cloudy, then ot a greyish-white colour ; vessels shoot 
into them from their sclerotic border, and they ar« ulti- 
mately filled in with a semi-opaque cicatricial tissue. 
These crescentic ulcers are the source of great pain in the 
eye and around the orbit, accompanied with photophobia 
and lachrymation on the slightest exposure to light. 
They do not seem to be connected in any way with any 
constitutional taint, such as syphilis or struma. The 
patients whom I have seen affected by them have always 
been in that state of health which is best described as 
" being thoroughly out of condition." 

Treatment. — These ulcers are so intractable, and so 
many means have been tried without success to check 
their progress, that it is difficult to say what is the wisest 
course to pursue. My own experience is, that in most cases 
it is best to leave the ulcers alone, and to apply either hot 
fomentations or cold lotions of belladonna (F. 9, 39) to the 
eve. In some cases I have seen rapid improvement follow 
the use of the guttas eserias (F. 18) twice a day, and clos- 
ing the lids with a compress kept moist with a warm de- 
coction of poppy-heads. All exposure to strong light 
should be strictly avoided, by obliging the patient to 
shade his eyes, and to keep the room in which he lives 
darkened. A liberal diet and tonics with difiusible 
stimuli should be ordered, and if there is pain or restless- 
ness opiates should be given either in small doses at short 
intervals, or in one full dose at bedtime. In two cases I 
have seen a partial syndectomy performed by excising 
close up to the margin of the cornea a portion of the con- 
junctiva and subconjunctival tissue about ^ inch in width, 
and in a line exactly corresponding with the ulcer, but in 
both it failed to do any good. Mr, Bowman, however, 
relates one case in his private practice in which he per- 
formed this operation with most marked success. The 
ulcer, which had before resisted all treatment, at once 
took on a healing action, and soon cicatrized. 

Another mode of treatment is to touch the ulcers freely 
with the nitrate of silver, so as to destroy their surfaces 
with this escharotic on the same principle as a phage- 
denic sore is treated with nitric acid. A fine camel's 
hair brush, moistened with water, should be drawn several 
times across a soHd stick of nitrate of silver, and then 
applied to the whole surface of each ulcer, and this should 
be repeated every three or four days, until a healthy 
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action is set up. At the same time opium should be 
given to the patient in doses of from gr. ^ to gr. 1 every 
four or six hours, according to the severity of the symp- 
toms. I have seen this plan of treatment followed by 
great success. 

Chronic Yascitlab. Ulcek op the Cornea. — This name 
has been applied to what is generally rather a vascular 
nebula than an ulcer ; it is the remains of an ulcer which 
has become filled in, but in which the vessels originally 
destined for its repair have, from some cause, become 
stationary, and by their presence keep the eye in a state 
of constant irritation. 

Symptoms. — Continued irritability of the eye, with 
lachrymation and dread of light, varying in intensity but 
never entirely absent. The history is generally that of 
an ulcer of the cornea which had recovered up to a certain 
period, from which date the eye had ceased to mend, and 
had since been more or less irritable. On examination a 
small nebula will be seen on the cornea at a short distance 
from its margin, with one 'or more vessels, sometimes, a 
regular bundle of them, running up to it from the sclerotic 
adjoining the corneal edge. It frequently happens that 
the patient has been under treatment for many months, 
and sometimes even for two or three years, during which 
time he has persistently dropped drops into the eye, both 
stimulating and sedative in turn, but without gaining 
the slightest benefit from either. 

Treatment — Omit for a time all applications to the 
eye, and insert a double silk-thread seton into the skin of 
the temple. The seton should be placed so high on the 
side of the temple as to be almost amongst the short 
hairs, as there will then be no noticeable cicatrices from 
the ulceration at the points of ingress and egress of the 
threads. Care also should be taken to avoid wounding the 
branch of the temporal artery, which is in this locality. 
The seton should be worn for about three or four weeks ; 
but it may be continued longer if it acts beneficially on 
the eye, and does not excite too great an irritation. In 
conjunction with the seton, other remedies may be tried. 
The lids of the afPected eye may be kept closed, and a 
compress bandage (F. 3) applied over them, so as to give 
the eye for a time absolute rest ; or if the patient should 
find the compress hot and uncomfortable, it may be given 
up, and a cool lotion (F. 44, 49), or iced water, or a cold 
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douche may be used, with the lids closed, three or four 
times daily. The state of the patient's health should be 
carefally looked after, and any irregularity should be 
corrected. In order to give the treatment every possible 
chance of success, the patient should, if his circumstances 
will permit of it, abstain from all work with the sound eye, 
and enjoy for three or four weeks rest with recreation. 

A Fistula op the Cornea is a small opening in the 
cornea which has little or no tendency to close, and through 
which the aqueous humour is constantly oozing. 

Causes. — Ist. A perforating ulcer of the cornea, which 
from some cause has been imperfectly healed. 

2nd. A contused or lacerated wound of the cornea, after 
which there has not been perfect union. 

3rd. A wound of the cornea with wound of the lens. 
The swollen lens pressing on the iris may keep up such 
constant irritation of the eye as to retard the union of 
the edges of the corneal wound. 

4th. A glaucomatous state of the eye following a per- 
forating wound of the cornea. 

5th. The presence of a foreign body within the eye; 
the wound through which it entered having failed to 
completely unite. 

Sympioms. — A shallow or scarcely perceptible anterior 
chamber, with a minute opening in the cornea, through 
which drops of the aqueous humour may be seen to 
• exade. One useful method of diagnosing a fistula of the 
cornea is, to separate the eyelids with the fingers from 
the globe, and having dried the suspected spot of the 
cornea with a piece of blotting-paper to notice if the 
surface again becomes moist whilst the eye is kept 
open. 

Treatment. — When dependent on a perforating ulcer, 
or a wound of the cornea, the fistulous orifice may be 
touched with nitrate of silver. This is best applied by a 
fine camel's hair brush, which has been first moistened 
with a little water, and then drawn a few times across a 
stick of nitrate of silver. This application may be re- 
peated three or four times at intervals of two days, if it 
does not excite undue inflammation. If this treatment 
should fail, an iridectomy should be performed; the 
spot at which it is made is not of much consequence, as 
in any part it will equally succeed in promoting the 
closure of the fistula. 



48 DISEASES OF THE CORNEA. 

When the fistula is due to a cataractous lens pressing 
on the iris, and by the irritation it excites lireventing the 
perfect union of the corneal wound, the lens shomd be 
removed. If, however, the maintenance of the fistula is 
caused by a glaucomatous state of the eye, an iridectomy 
should be made. Lastly, if all other means have failed, 
the edges of the fistula mav be pared with a broad 
needle, and united by a single fine silk suture. 

Nebula or Cloudiness op the Cornea may be caused 
by inflammation or superficial ulceration of the cornea, 
or by an injury which has induced a traumatic comeitis. 
It may be limited to a portion of the cornea, or it 
may be irregularly diffused over its whole surface. In 
some cases the nebula is due to an interstitial deposit of 
lymph in the true corneal tissue ; whilst in other instances 
it is produced by a layer of fine semi-transparent cica- 
tricial tissue formed during the healing process of a 
superficial ulceration. 

Treatment. — ^When the eye is free from all irritation 
some mild stimulating application will occasionally do 
good, by exciting the absorbents of the cornea to an in- 
creased activity ; but there are no specific remedies for 
the cure of nebula. The applications from which I have 
found the most benefit are the following : — . 

1. Lotio hydrarg. perchlorid. (F. 65). Two or three 
drops to be dropped into the eye twice a day. This 
remedy is often a powerful irritant, and should be discon- 
tinued if the eye becomes inflamed or painful. 

2. Guttae ol. terebinth, cum ol. olivsB (F. 28). At first 
these drops should bo used very weak, but their strength 
may be increased if the eye is tolerant of them. 

3. Dusting calomel into the eye eveiy or every other 
day for a short time. 

4. Gutt© zinci sulphatis (F. 25), or zincichlorid. (F. 24) 
may be prescribed. 

5. A solution of the iodide of potassium (F. 23) dropped 
twice a day into the eye is thought by many to do 
good. 

6. Sulphate of soda. Mr. Power speaks favourably of 
the general results he has obtained from the use of this 
drug in corneal opacities. He says that " in the employ- 
ment of this salt, the quantity that should be introouced 
at one time into the eye should not exceed one or two 
grains, and the most convenient mode of application con- 
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sista in everting the upper lid, and bniBbiog the powder 
lightly over the snrtajje with a. camerH liair brush. * 

7. The late Dr. Mackenzie, of Glasgow, recommended 
the vapour of hydrocyanic acid.f 

LEncotfA OF THE Cornea. — A Icacoma is a dense white 
opacity of the cornea, caused by a loss or destraction of a 
part of its substance, the gap thus made being replaced 
by cicatrii tissue, which is opaque and white, instead of 
transparent and colourless like nealthy cornea. It may 
be the result of an injury, hot more frequently it is occa- 
sioned by inflammation and deep ulceration induced by 
other cauBCB. It is irremediable. With the leucoma 
there is often some alteration in the shape of the pnpil, 
from a portion of the iris having become adherent to the 
cicatrix. In such cases the ulcer which had caused the 
leucoma had penetrated the cornea, and the iris had 
either been dragged into the wound as the aqneons escaped. 
or else, falling forwards, had contracted adhesions to the 




A LeiicoQiB of the Corded, copied from Dalrjmple's Plates. 

jrranulations which were afterwards to be converted into 
Uie cicatrix tissue. 
One of the evils which frequently results from a leucomii 

• Power on Sulphate of Soda, for Removing 0]mcities from tlie 
Coniea. The Practitioner, vol. i. p. 155, 

t Mackenzie on the Diseases of the Eje, 4lh euitioD, pp. C39 
and 428. 
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is, that the normal curvature of that portiou of the cornea 
which remains transparent is changed in one or more of 
its meridians, and the eye rendered astigmatic ; a defect 
which may sometimes be neutralized to a great extent by 
a properly-fitted cylindrical glass. 

When the leucoma occludes so much of the pupil as to 
impede the sight, an artificial pupil may be made opposite 
to that portion of the cornea which is most normal both 
as regards its transparency and curvature. 

To lessen the defect in appearance caused by a leucoma, 
the white patch may be partially or completely tattooed 
black, according to its size and situation. In cases of 
central leucoma a circular pupil may be tattooed on the 
cornea, and the outward defect be thus almost obliterated 
whilst the sight may be to a ipreat extent restored by the 
formation of an artificial pupil. 

Operation for Tattooing the Cornea. — This is done by 
making a series of small punctures into the corneal tissue, 
and running into them a strong solution of Indian ink. 
The operation may be performed oy a single-grooved needle 
fixed in a handle. A little Indian ink should be rubbed 
down on a palette and made sufiiciently fluid to run easily 
after it has been placed into the groove of the needle by a 
camel's hair brusn. With the needle well charged with 
Indian ink a series of punctures are to be made close to 

each other over the whole area of the spot to be 
Fig, 4. coloured. Each puncture of the needle should 

pass through the corneal epithelium into the 
;v^^ true corneal tissue. Two or three sittings are 

generally required to make a good representation 

of a pupil on the leucoma. 

Qpacity op the Cornea from Lead is caused 
by the use of a lead lotion when the cornea is 
ulcerated or abraded ; the lead is deposited on 
the surface as a carbonate, producing a milky- 
white patch, which is often sufficiently opaque to 
occlude either the portion of iris or the pupil which 
lies behind it. 

The treatment consists in removing the layer 
of lead deposit which has coated the abraded 
surface of the cornea. This may be done with a 
small knife curved oonvexlv on its cutting edge, 
as in Fig. 4. The lids being separated by a spe* 
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enlnm, th« operator with one hand fixes the ere with & 
pair of forceps, whilst with the other he ^^atlj scrapes 
the whitened surfaceof the cornea, da til, having detached 
the epithelium, he cornea down to the thin coating of 
lead : steadily hut gently scraping, he will generally suc- 
ceed in detachioK all that is required. Havinz completed 
the operation, a few drops of olive oil should De dropped 
into the eye, and a fold of wet lint laid over the closed lids. 




The woodcut (Fig 5) represents the appearance p 
diiced by uaing a lead lotion to a,n eve, whilit there w__ 
a large alcersted aarfoce of tbe cornea On the patient 



from wbom tbis drawing vaa made, I performed tbe 
iperatioo above described ; a portion of tbs film of le ' 
ihipped off in Sna wbits scales, and tbe ratnainJer t 



faratioa above described ; a porti 
ipped off in Sna wbits sea' ~ ~ 
removed by steady scraping. 



CALCAaEOUa FiLii of the Ccibjje*. — Symmetrical Opcf 
citie$ of the Cornea. — ^Theae terms have been applied to a 
peculiar form of opacity of the cornea caused by a depwit 
of the earthy salts hetween the epithelium and the anterior 
elastic lamina of the cornea. Mr. Bowman, in his "Lec- 
tures on the Parts concerned in the Operations ou the 
Eye," haa recorded two cases, one in his own practice aod 
the other in that of Mr. Dixon's. Since then Mr. FaJrlie 
Clarke has published two cases in the Pathological I'tans* 
actions for 1870, p. 331. In all these cases iho patients 
were adults— the yonngest forty, the oldest tifty-eight ; 
both eyes were affected by an opaque transverse band 
eitending across the centre of the cornea opposite the 
pupil, their roai^ins were shaded off ahruptly, and beyond 
them the eomea was clear. The opacities Jere said to be 
"ot a brownish tint," and "of a greyish-browu and rusty- 
brown colour." In all the cases the disease commenced 
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ELa aliBze in each cornea, wbich deepened in iotensity and 
increaaed in size. The progresB of the growtha was ilow, 
oconpTing from six to fiiteen jears before they reached the 
dimensiouB describecl. There was no constitutional taint, 
anch aa goat, struma, or sjphilia, which could account 
for the development of theae opacities; neither was there 
anrthing in the occupation of the men which conid have 
lea to their formation. 

Fia. 6. 




Cdlcareoua Opacily of the Cornell (lifter Bowman). 

Treatment. — No medicine nor local application will atay 
the progress of the disease. When, however, the opacity 
haa reached a sufficient density to interfere jerionsly with 
sight, an attempt should he made to remove it. The plan 
adopted by Mr. Bowman in 1849, and afterwards followed 
by Mr. Diion, was to scrape away the epithelium of the 
cornea until the lancet came down upon the calcareons 
opacity, and then to detach by '" ^rapin g and «liq>ping a» 
mnch of the film as possible. The leHott of this or«ratioa 
was most satisfactory. In Mr. Bowman's case, the man, 
owing to his defect of sight, had been thrown out of em- 
ployment for twelve months, but after the film was re- 
moved hecoold Bee almost as well as he could eight years 
before, and could read with care the Bmalleat type. 

The calcareous deposit was examined hy the late 
Dr. Miller, of King's College, and found to consist of 
phosphates of lime and magnesia, with a considerable 
portion of carbonate of lime. 

CONiciL Corneji ia a staphylomatous bulging of the 
middle portion of the cornea, caused by a thinning of ite 
stnicture in'that region. The conicity ia not always 
quite central, but frequently a little to one side of the 
pupil, and aiich casea give excellent results after a 
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trephining operation, as only a portion of the pupil is 
affected by the leucoma which follows. The disease 
comes on very imperceptibly, and progresses without 
pain. It first manifests itself to the patient by a change 
m the focus of the eye, which becomes irregularly 
myopic; and this defect grows worse as the bulge in- 
creases, until, in severe cases, the sight is so much im- 
paired as to render the eye almost useless. Usually there 
18 no undue vascularity of the globe, but in some in- 
stances where the conicity is rapidly advancing there is 
slight ciliary redness. After the cone has attained a 
certain size its apex loses its transparency and becomes 
nebulous or semi-opaque, with its epithelial surface 
roughened. One or both eyes may be anected; but when 
both are involved the conicity is generally much greater 
in one eye than the other. 

The disease will frequently advance rapidly in one eye, 
whilst it remains stationary in the other. 

Diagnosis. — In the advanced stage, conical cornea is 
easily recognised, but at the commencement of the disease 
it is ofben difSLcult to diagnose, and its presence may be 
easily overlooked. The cornea is best examined by look- 
ing at the eye from its outer side so as to see the cone, if 
one exists, in profile. In a paper by Mr. Bowman, on " Coni- 
cal Cornea,' in the Royal London Ophthalmic Hospital 
Reports, vol. ii., he says, " Soon after the immortal in- 
vention of Helmholtz, I found the ophthalmoscope very 
useful in detecting slight decrees of conical cornea. For 
this purpose the concave mirror only is to be used with- 
out a convex lens. On turning the mirror so as to throw 
light at different angles, the side of the cone opposite to 
the light is darkened." 

In speaking of conical cornea. Bonders remarks, '* High 
degrees strike the eye at once. Slight degrees, on the 
contrary, are often enough overlooked. The disturbance 
of the power of vision frequently suggests the idea of 

amblyopia combined vnth myopia." Further on, 

he recommends the use of the ophthalmoscope as a means 
of diagnosis in slight cases of conical cornea, and observes 
that " in the inverted image where there is a tolerably 
wide pupil, we overlook at the same time a rather large 
portion of the fundus oculi ; the image, therefore, of one 
part or other, for example of the optic disc, remains in 
the field of vision both on moving the head of the observer, 
and on shifting the lens before ttie observed ey^. At the 
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same time, however, the rays which, proceeding from the 
optic disc, strike the eye of the observer, pass each time 
through other parts of the cornea. Now, ii its cnrvatnre 
is irregular, the result is, that the form of the disc each 
time alters, it shortens in this direction, extends in that 
direction, and moreover is never seen acutely in its in- 
tegrity."* 

FcUhohgy of Conical Cornea.— It is very difficult to 
ascribe any cause for the structural changes in the cornea 
which give rise to the staphylomatous bulging. The ten- 
sion of such eyes is seldom if ever in excess ; indeed, it 
is more frequent to find them slightly soft. AH that we 
are at present able to say of conical cornea is, that from 
some cause, possibly failing nutrition, the central portion 
of the cornea becomes thinned and its power of resistance 
diminished, so that it yields before the normal pressure 
from within the eye, and bulges conically. The bulging 
may increase until the apex of the cone seems to b« on 
the verge of bursting, but this is an accident which 
seldom, if ever, occurs spontaneously. Mr. Bowman thinks 
that this fact may be thus explained : " As the x^omea 
becomes thinner, the escape of the aqueous humour by 
exosmose is facilitated, and thus the internal pressure is 
reduced so as to be no longer in excess of the diminished 
resisting poyrer of the cornea." 

The following is an account of a microscopical ezami* 
nation made by Mr. Hulke of a conical cornea taken from 
an eye which had been excised by Mr. Bowman during an 
operation for the removal of a large sebaceous cyst from 
the orbit : — 

" The central conical nebulous portion was much thinner 
than the transparent periphery of the cornea, where the 
curve was natural. This thinning began at the base of 
the cone, and progressively increased towards the apex, 
where it reached its maximum. At this point the mean 
depth of several vertical sections was only one-third of 
that of the peripheral region. The continuity of the an- 
terior elastic lamina was perfect, but upon the cone this 
structure was much thinner than elsewhere, and wrinkled ; 
it was underlaid by a stratum of crowded, elongated, 
dub-like nuclei, and beneath these the normal lamellar 
tissue was replaced by a web of caudate and nuclear fibres, 
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amongst the meslies of which clusters of large oval and 
fusiform cells were packed. The structure of the trans- 
parent peripheral region was perfectly normal, and at the 
base of the cone there was a gradual transition from the 
healthy to the diseased tissue, the interlamellar corpuscles 
becoming more plentiful, branched and drawn out .^nto 
fibres, which in many instances coalesced with those from 
neifi^hbouring corpuscles. The posterior elastic lamina, 
and the epithelium both on the front jHid on the back 
of the cornea, were unchanged." 

"The changes I have deseribed," adds Mr. Hulke, 
" were confined to the laminated tissue of the cornea and 
the anterior eJastic lamina. The substitution of a web of 
nsusleaT fibres and cells for the regular lamination of the 
cornea explains the nebulosity of tne cone and the liability 
to bulge.'** 

Treatment.— When conical cornea is in its earliest sta^e 
it is possible that by judicious prophylactic treatment its 
progress may be retarded ; but when the cone is steadily 
advancing, I know of no help except by operation which 
is likely to be of any avail. 

As preventive treatment, all work which strains or 
reddens the eyes should be avoided. The cold or tepid 
douche, whichever is the more pleasant, may be used 
three or four times daily. When there is any ciliary 
redness, two or three leeches may be advantageously 
applied to the temple. If the patient is feeble tonics of 
qumine, iron, Ac, should be ordered. Except in the very 
commencement of the disease, but little if any benefit will 
be derived from either concave, spherical or cylindrical 
glasses. The astigmatism produced by the comcity is so 
irregular that it cannot be sufficiently corrected by lenses 
to afford much improvement of sight. Occasionally a 
stenopaic slit placed behind a concave spherical lens is 
found of decided service, and when this is the case the 
patient may be provided with similar spectacles, but with 
the understanding that they must be laid aside if they 
fatigue the eyes. 

Operative Treatment — The method now adopted for 
the relief of cases of advanced conical cornea is to excise 
the apex of the cone, and afterwards, if the leucoma 
which follows impedes the sight, to make an artificial 
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pupil opposite to that portion of the cornea which has the 
most normal cnrvature. 

There are two operations for the removal of the apex 
of the cone, both or which have been followed with very 
excellent results : — 

1st. By excising an oval piece of the cone, the length of 
the oval being made in the vertical axis of the cornea. 

2nd. By excising a circular piece of the cone with a 
small cutting trephine as suggested by Mr. Bowman. 

1. Operation for the Exdston of a email oval piece of 
the Cone of the Cornea. — Before opeijiting,* a solution of 
atropine (F. 15) should be dropped into the eye so as 
to have the iris under its influence when the operation is 
completed ; and thus to get the pupil dilated as soon 
as the aqueous is again retained within the anterior 
chamber. 

A speculum is to be introduced between the lids, and 
the eye held down by a pair of finely-toothed forceps 
whilst a Graefe's extraction knife is passed from above 
downwards through the apex of the cone, and so directed 
as to cut a small vertical flap of the cornea not exceeding 
one-eighth of an inch in length and one-twelfth of an 
inch in width. This is to be seized by a pair of iris for- 
ceps and cut off by a pair of scissors. The cut edges of 
the cornea should then be allowed to fall together, and a 
pad of cotton wool and lint be placed over the closed lids 
and secured in its place by a compress bandage (F. 3). 
Aiter twenty-four hours the pad and bandage may be 
changed, but the lids should not be opened to look at the 
eye until at least forty-eight hours after the operation. 

A solution of atropine, gr. 1 ad aquas 3 1, may now be 
dropped into the lower Hd, and repeated once daily so as 
to keep the pupillary edge of the iris away from the cor- 
neal wound. After the wound of the cornea has healed, 
a small central leucoma will remain, which will, according 
to its size, impede the sight. To remedy this defect, an 
artificial pupil should be made opposite to that portion of 
the cornea which presents the most normal curvature. 

2. Operation for the Excision of a small circular piece 
of the Cone of the Corsica hy a Trephine, — This operation 
was first suggested and practised by Mr. Bowman. 

Its object IS to remove the most pi-ominent part of the 
cone, and by the contraction caused by the healing of the 
wound to restore the curve of the cornea to a more normal 
state. The trephines vary in diameter, so as to excise p'or- 
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tions of different sizes, as may be requisite. They are 
provided with a moveable " stop " to regulate the depth of 
penetration. The trephine usually required is one-tenth 
of an inch in diameter (Fig. 7). 

The patient having been placed under chlo- 
roform a speculum is introduced between the Fio. 7. 
lids, and the trephine, adjusted by the ** stop " 
to the depth it has to penetrate, is applied 
firmly to the apex of tne cone and rotated 
with the finger and thumb. The trephine is 
not to be carried through the entire thickness 
of the cornea, but withdrawn when it may be 
calculated to have reached Descemet's mem- 
brane. The circular piece of cornea which 
has been thus cut is then seized by iris forceps 
and peeled off, but if it cannot be thus readily 
detached it may be severed with a few touches 
of a cataract knife. A few drops of atropine 
should now be dropped into the eye, and the 
lids closed with a wet cotton wool compress and 
a bandage over them. One operation is usually 
sufficient to produce such a change in the curve 
of the cornea as to greatly improve the sight, 
but if necessary the trephine may be again 
applied after an interval of some months. A 
slight leucoma follows the operation, and it 
is generally necessary to make an artificial pupil 
opposite the best portion of the cornea. The 
results of this operation are most satisfactory. 

Kerato-Globus — Hydrophthalmia — is a uniform en- 
largement of the anterior naif of the globe, which often 
attains to such dimensions as to prevent the lids from 
closing over it. Both eyes are usually affected, although 
one may be more seriously involved than the other. It 
is sometimes congenital, and may possibly be due to some 
hereditary syphilitic taint : but it may also come on after 
comeitis. It most frequently occurs in young children. 
The peculiar amazed stare which this deformity of the 
eyes gives to the patient is very unsightly. The cornea 
will sometimes be seen of almost double its normal pro- 
portion. In some cases it is slightly cloudy, whilst in 
others its transparency is unimpaired. The adjacent 
sclerotic is thinned and of a bluish colour, from the sub- 
jacent choroid shining through it. The anterior chamber 
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is large and deep, and the iris is pushed backwards, fre- 
q^aently tremulous, and so greatly stretched that its 
ciliary attachment is occasionally drawn within the 
anterior chamber. The pupil is usually rather dilated 
and sluggish, and sometimes oval or pear-shaped. The 
sight is always very defective, and in tlie worst cases 
completely destroyed. The disease is usuaUy slowly pro- 
gressive. 

Treatment. — Unless the disease is steadily increasing, 
and the sight diminishing, I believe it is best to leave 
hydrophthalmic eyes alone. Their powers of repair are 
enfeebled, and they stand operations badly, I have cer- 
tainly seen an iridectomy occasionally do good, but, on 
the other hand, I have seen cases in which it did positive 
harm. In a few cases where the hydrophthalmia has been 
clearly associated with congenital syphilis, I have given 
the pulv. hydrarg. cum creta (F. 147) every jBght for 
some weeks, and obtained a marked diminution of the 
size of the globe. If one sfe is quite blind, and suffering 
from not being "^cflly protected by the lids, it may iS 
exfiieed. 

A Staphyloma of the Coknea is a projecting forwards 
or bul^ng of the whole or a part of tne cornea, or of the 
new tissue which supplies its place when a part or the 
whole of it has been destroyed by injury or disease. 

A staphyloma of the cornea may be either paHial or 
complete, that is to say, it may be limited to a small por- 
tion, or it may involve the whole of the cornea or the new 
structure which represents it. 

Pahtial Staphyloma op the Cornea. — When a portion 
of the cornea has been destroyed by sloughing or ulcera- 
tion, its place is made good by cicatricial tissue, which 
is more or less white and opaque, and in many cases 
incapable of resisting the normal outward pressure of the 
parts within the eye ; slowly yielding, it bulges and forms 
an unsightly prominence on the cornea. 

Treatment, — The objects to be accomplished are : 1st, 
to arrest the progress of, and, if possible, to diminish the 
bulge ; and, 2nd, to restore some of the lost sight to the 
eve. Both of these conditions may be often attained by 
the operation of iridectomy. 

The removal of a piece of the iris by iridectomy exer- 
cises an important influence in diminishing the tension 
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of the globe, and thns frequently prevents any further 
increase of the staphyloma, and in a few instances which 
have come under my notice the bulging has decidedly 




receded. But, In addition to this, by the excision of a 
portioQ of the iris opposite to that part of the cornea, 
which is in the most neolthy state, an artificid pnpil is 
made, and if the fnndns of'^the eye be sound, and the 
transparency and cnrvatnre of the cornea opposite thu 
new pupil tolerably good, useful sight will be regained. 

If the partial staphjloma be large or increasing in size, 
a small circnlar piece of its moat projecting part may be 
removed with the trephine. Pig. 7, page 57. I have adopted 
this treatment, and with complete success. 

Complete Staphyloma of the Cornea is a bulging 
of the entire structure which has replaced the original 
cornea after it has been destroyed by nlceration or 
sloughing. 

Progress of the Disease. — After the loss of the cornea, 
the exposed surface of the iris is soon coated with 
a film of lymph ; this becomes organised and nlti- 
mately converted, into a bluish white cicatricial tissue. 
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to which the iris is firmly adherent. The eye will now 
either graduall; shrink, or the new tissue will vield 
before the pressure from within and become stapnylo- 
luatouH. 

Fio. 9. 




Treahnent of Commenaing Staphyloma.. — If the patient 
he seen early, the first object in view is to prevent the 
formation ot the Btaphyloma, and this is best accom- 
plished by the remoTal of the lens, if it has not already 
escaped from the eye. After the slongh of the cornea 
has separated, the lens will be often seen lying in the 
centre of the pupil, perfectly transparent and projecting 
sliffhtly forwards ; it may then be removed by gently 
lifting it away with the point of a fine needle. 

If the eye he uot seen until a later period, bnt when 
the staphylomatous bulging ia still recent, and the new 
tissue which occupies the corneal space is yet hot imper- 
fectly formed, the plan recommended by Mr. Bowman 
for the removal of the lens may be adopted. A broad 
needle is passed through the most prominent part of the 
staphyloma in the direction of the lens, so as to penetrate 
its capsule, and the lenticular matter is freely broken up. 
The needle is then withdrawn, and through the aperture 
it has made a cnrette is introdnoed, and as mnoh of the 
lens matter as is sufficiently soft and diffluent ia allowed 
to escape from the eye along ite groove. The puncture 
made with the broad needle may be repeated every two 
or three days until the prominence of the staphyloma is 
reduced. 
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Treatment of Complete Staphyloma of the Cornea, — 
The eye being lost for all visual purposes, the objects to be 
accomplished are to get rid of the unsightly staphylo- 
matous bulging, and to enable the patient to wear an arti- 
ficial eye. One of the following modes of treatment may 
be adopted : — 

1. The staphylomatous eye may be excised. 

2. The staphyloma may be abscised. 

3. The staphyloma may be trephined. 

1. The Staphylomatous Eye may he Excised. — When 
the bulging is lar^e and unsightly, and causes the patient 
annoyance from the obstruction it offers to the free move- 
ments of the lids over it, and there is reason to believe 
that the fundus of the eye is unhealthy, this is the best 
operation. The patient will recover from it more quickly 
than from any other, all chance of future trouble is 
avoided, and an artificial eye can be worn, although the 
deception may not be quite so complete as after a suc- 
cessful case of abscission of the staphyloma. 

2. The Staphyloma may he Ahscised. — There are two 
modes of thus dealing with a staphyloma. 

a. The bulging portion may oe simply abscised, and 
the sclerotic wound be left to close by granulation. 

/3. ITie staphyloma may be abscised, and the edges of 
the wound of the sclerotic be brought together by sutures 
after the manner recommended by Mr. Critchett. 

\a.) For the simple abscission of the staphyloma, the 
lids should be first separated by a spring speculum, and 
a ponctare made with a broad -needle at its margin, 
sumciently large to admit one blade of a pair of scissors, 
when with -a ^w snips around its drcumference the 
whole of the bulging portion is removed. Another way 
of abscising the staphyloma is to transfix its base with 
a Beer's knife, and first cutting through its upper half, 
then to seize hold of the detached portion with a pair of 
forceps, and complete the abscission of the remaining 
segment either with the knife or with a pair of scissors. 
The speculum is then to be removed, and a pad of cotton 
wool to be applied firmly with a bandage over the closed 
Uds. 

ifi.) Mr. Critchett's operation for abscission of the 
staphyloma was first described in Vol. IV. of the " Royal 
London Ophthalmic Hospital Reports." The following 
is a brief abstract : — 

"The patient being placed under the influence of 
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chloroform, the Btaphyloma is freely exposed by means of 
a wire specnlum ; a aeries of four or five rather small 
needles, with a semicircalar cnrve, are passed throngh 
the mass about equidistant from each other, and at snch 
points as the hnee of incision are intended to traverse, as 
represented in Fig. 10. 



Fio. 10. 




" These needles are left in this position, with both 
extremities protruding to an eqnu extent from the 
staph vtoma. 

" The next stage of the proceeding is to remove the 
anterior part of tue staphyloma. 

''My usual plan is to make an opening in the sclerotic, 
about two lines iu extent, just antei-ior to the tendinous 
insertion of the external rectus with a Beer's knife. Into 
this opening I insert a pair of small probe-pointed scis- 
sors, and cut out an elliptical piece just within the points 
where the needles have entered and emerged. The 
needles, armed with fine black silk, are then drawn 
through, each iu its turn, and the sutures are carefully 
tied, so as to approximate as closely as possible the 
divided edges of the sclerotic and conjunctiva. The 
operation is now finished; the speculum may be removed 
so as to allow the lids to close, and wet lint may bo 
applied to keep the parte cool." 

Unless this operation is carof ally performed, there is 
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apt to be a projecting corner at one or both of the ex- 
tremities of the cicatrix. Sach a result is a serious im- 
pediment to the proper fitting of an artificial eye, and 
may require a second operation to remedy it. 

Dr. Liebreich has made a modification in Mr. Critchett*s 
operation for abscission of the staphyloma, with the view 
of preventing the possibility of the sound eye becoming 
sympathetic^ly anected either from the immediate effects 
of the operation, or from changes which may afterwards 
take place in the stump of the abscised globe. He abscises 
the staphyloma in the manner described at page 61, and 
in introducing the needles he does not allow them to per- 
forate the entire substance of the sclerotic, but only to 
traverse through about two-thirds of the thickness of that 
coat, and thus confines the sutures to the sclerotic ifvith- 
out permitting them to penetrate the chamber of the eye. 

Abscission of the staphyloma should never be per- 
formed where there is reason to suspect pre-existing 
disease of the choroid or retina, as deep hsemorrhage is 
likely to follow the removal of the front of the globe, 
which may necessitate the immediate excision of the rest 
of the eye. 

My own feeling is against the performance of this ope- 
ration. I prefer the complete removal of the globe to the 
abscission of the front oi it, as I have known cases in 
which sympathetic symptoms have arisen in the sound 
eye from the irritation caused by the recurrence of 
inflammation in the stump of the one which had been 
abscised. 

3. The Staph/yloma may he Trephined. — ^When the 
object is simply to reduce the size of the staphyloma, but 
not to form a bed upon which an artificial eye can be worn, 
the operation of trephining is well suited. A small circular 
piece of the most prominent part of the staphyloma may 
be removed by the trephine, fig. 7, as described in the opera- 
tion for conical cornea, page 57. If the lens be seen through 
the small opening thus made, its capsule should be pricked 
with a fine needle and the lenticular matter broken up, 
and as much of it as will come away be allowed to escape 
along the groove of a curette. The lids should be then 
closed and covered witn a wet compress and bandage. 

Ciliary Staphyloma — Anterior Staphyloma of the Scle- 
rotic — is a staphylomatous projection of the sclerotic in 
the ciliary region of the eye. It consists of a series of 
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grape-like balginga, with such a thinniag of the sclerotic 
coat that the dark colour of the ciliarj processes with 




Tlie woodcut repreHenta the appearance of a ciliary 
BtHphyloma produced bj a blow on the eye, whicL hnJ 
caased a raptura of the sclerotic and a dielocation of the 
tens beneath tbe coi^unctiva. 

which it is in contact is distinctly seen throtigh it. It 
may be limited to a part, or it may involve the whole of 
the ciliary region of the e je. 

Ciliary staphyloma may be the result of disease or in- 
jury. In the majority of cases it is dependent on a 
chronic irido-choroiditis, accompanied with a gradnal 
wasting of the sclerotic in the immediate vicinity of the 
ciliary procesaes, so that it loses ita normal power of re- 
sisting the outward pressure from within tne eye, and 
slowly yielding, a dark irregular nodulated prominence 
is developed. As the direct result of an injury, ciliary 
staphyloma may be produced by a rupture of the sclerotic, 
tind especially when there is also associated with it an 
extensive prolapse of the iris and choroid, as is repre- 
sented in Fig, 11. 

The prognosis of ciliarv staphyloma is always most un- 
favourable ; even when slight tht:rc is cousideiuble impair- 
ment of vision ; but the danger to be apprehended is that it 
ae, and as it enlarges all sight will be destroyed. 
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TrecUment, — When a ciliary, staphyloma is dependent 
on disease, no matter whether it has originated from con- 
stitutional canses, or from some remote injury to the eye, 
it may frequently in its early stages be arrested by the 
operation of iridectomy. It is the only remedy from 
which I can really feel satisfied that I have seen any de- 
cided benefit ; and although in some cases it may foil in 
accomplishing the desired end, yet it is certainly the most 
successful of all 'the remedial agents I have known prac- 
tised for the relief of this disease. By reducing the ten- 
sion of the eye, the tendency of the staphyloma to in- 
crease is certainly diminished, and in some instances com- 
pletely stopped. It should be remembered that even 
though the tension of the eye at the time of the operation 
may be normal, yet the resisting power of the sclerotic 
has been lowered by disease, and tnat by lessening the 
tension which exists, the condition of the eye is im- 
proved. 

If, however, the ciliary staphyloma is produced by a 
rupture of the sclerotic, I know of no remedy. The sight 
which such an eye retains, even when the staphyloma is 
small, is usually very limited ; but if the bulging be suffi- 
ciently large to interfere with the free movements of the 
lid, the eye is generally blind. When an eye thus com- 
pletely lost for all visual purposes is unseemly in appear- 
ance, and troubles the patient, the best treatment is to 
excise it. 

C y CUTIS, or inflammation of the ciliary body, may 
arise — 

1. From au injury to the eye. 

2. From the extension to the ciliary body of an in- 

flammation of the iris or choroid. 

3. From constitutional defects. 

Cyclitis, like iritis, may be either plastic, serous, or 
suppurative. When it is excited by an injury, cyclitis is 
usually either serous or suppurative ; when it is due to 
an extension of sympathetic or syphilitic iritis it is always 
plastic ; but when it is caused by some constitutional de- 
fect, not syphiUtiCt it is mostly serous. 

I. Cyclitis from an injury to the ejre may be primary 
and originate simultaneously with irnis as the immediate 
result of the injury, or it may be secondary to an inflam- 
mation of the iris which the injury has excited. 

The injuries which are most liable to produce cyclitis 
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are penetrating oi incised wonnds in the ciliary region, 
the lodgment oi a foreign body within the eye, a disloca- 
tion of the lens, or the forcible removal of a piece of opaque 
capsule, especially if during the operation any drag has 
been made on the ciliary processes. 

Syvvptoms, — Pain in the ciliary region, with marked 
tenderness on pressure ; a pinkish zone around the cornea 
from distension of the ciliary vessels, photophobia and 
lachrymation, and turbidity of the vitreous from inflam- 
matory exudations into it from the ciliary processes. 
After wounds in the ciliary region large masses of lymph 
or pus may be frequently seen with the unaided eye, lying 
behind and to one side of the lens. The iris always- par- 
ticipates in the inflammation, even when the disease ori- 
ginates m the ciliary body, its striae become indistinct and 
its colour changed, the pupil sluggish or inactive, and 
posterior synechise are formed ; the aqueous grows serous 
ana turbid, and there is frequently hypopion. The sight 
is greatly impaired, and the tension of the globe is onen 
increased. 

2. CycUtis from the extension to the dUary body of 
an inflammo^ion of the iris or choroid. — Inflammation 
of the iris, produced either by injury or disease, may 
spread first to the ciliary body, and then to the choroid ; 
and in like manner an] inflammation which has started 
in the choroid may by extension give rise to cyditis and 
iritis. 

This secondary cyclitis is always a very severe compli- 
cation of the original disease, and frequently leads to the 
complete loss of the eye. It is often induced by syphilitic 
inflammation of the ins or choroid; it also frequently fol- 
lows traumatic iritis, and it thus becomes one of the causes 
of failure after the operation for extraction of cataract. 

The Symptoms are similar to those described in the 
preceding section, but in this secondary form of cyclitis 
the advent of the extension of the inflammation to the 
ciliary body is marked by an addition to the severity of 
the pre-existing symptoms ; there is increased vascularity, 
photophobia and lachrymation, pain in the ciliary region, 
which is increased by pressure, and frequently also an 
increased tension of the globe. 

3. OycUtis from constitutional defects. — Under this 
heading I do not include the secondary cyclitis which may 
arise from an extension of an iritis or choroiditis produced 
by any constitutional cause. I refer only to a special 
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class of cases in which the cjclitis occurs as a primary 
disease and seems to be always due to some coDstitutional 
defect, such as great debility, exhaustion from mental 
anxiety or overwork, ansamia, monorrhagia, profuse leu- 
corrhoea, and amenorrhcea. This form of cyclitis is a com- 
paratively rare affection, but it is sufficiently frequent to 
deserve careful study as it is very destructive to the eye. 
The patients whom I have seen have been generally women, 
and the causes have been usually menorrhagia, profuse leu- 
corrhcea, and amenorrhosa. I have, however, met with a 
few cases of this affection in men, an^ in them the disease 
has been clearly referrible to nervous exhaustion from 
overwork combined with great mental anxiety. In all the 
cases the disease has been tedious in its course, extending 
often over many months, very recurrent, and but slowly 
amenable to treatment. 

Symptoms. — The disease usually commences on one 
side of the cornea in the ciliary region with a small patch 
of a purplish-red colour closely resembling episcleritis. 
This gradually extends and soon a bluish-red halo exactly 
correspondiug with the ciliary region surrounds from one- 
third to the entire circumference of the cornea. When 
only a portion of the recpon surrounding the cornea is 
affected, the purplish-red shades off at each extremity into 
the colour of the rest of the eye, which is in some cases 
unduly vascular, in others almost of the normal whiteness, 
The margin of the cornea corresponding to the deep-red 
zone is sfightly blurred and indistmct, and seems to blend 
with the sclerotic. In some cases the whole surface of the 
eye is red, but the peculiar purplish tint which corre- 
sponds with the ciliary region is always distinct, and 
serves to mark well the nature of the affection. As the 
disease progresses the iris becomes involved, the aqueous 
grows serous, and there is occasionally hypopion. The 
sight is impaired, in some cases to a great extent, and the 
tension of the globe is frequently increased. If the disease 
continue unchecked the sight will be entirely destroyed, 
and the eye will ultimately become soft. Through all the 
stages of the disease there is pain in the eve, varying in 
degree from tenderness to a dull heavy aching; there is 
freauently also pain in the brow and down the inner side 
of ihe nose. 

Frognods of Cyditis. — 1. When cyclitis is due to an ex- 
tension of the inflammation from the iris or choroid it may, 
under judicious treatment, subside, but it must always be 

f2 
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regarded as a very serious compiication. 2. When, how- 
ever, it arises from an injury, the prognosis is very un- 
favourable ; if the inflammation subside under treatment, 
the eye generally becomes soft, and partially shrinks, and 
all sight is destroyed ; the great danger to be feared is 
lest, while endeavouring to save the injured eye, the other 
should become sympathetically affected. 3. When cyclitis 
is caused by some constitutional defect, as mentioned in 
the last section, it is generally very tedious, but ultimately 
amenable to treatment. There are, however, occasionally 
cases in which the disease resists all remedies and the eye 
is lost. 

Treatment of Cyclitis, — ^When cyclitis is secondary and 
proceeds from iritis or choroiditis, the treatment recom- 
mended in the sections devoted to these diseases must be 
followed. When, however, it is caused by an injury, no 
special medicinal treatment will be of service. At the 
commencement of the attack, leeches should be applied to 
the temple, and warm belladonna fomentations (F. 9), to 
the eye, and in the intervals between the applications, 
the eye may be kept at rest by a sH^ht compress and 
bandage. If this should fail to give relief, a fold of linen, 
wet with the belladonna lotion, may be laid over the closed 
lids. The bowels should be freely acted on by a purgative, 
and if the pain is severe opiates should be given at bed- 
time. The strength of the patient must be maintained by 
a liberal diet, and a moderate amount of stimulants may 
be allowed. If necessary, tonics of quinine or bark should 
be prescribed. The results, however, of cyclitis proceed- 
ing from injury are so unfavourable, both as respects the 
injured eye and the risk to which the sound one is exposed 
from sympathy, .that if the inflammation does not yield 
rapidly to treatment I would strongly urge the removal 
of the globe, and this especially if the accident be a wound 
in the ciliary region. 

When cyclitis arises from some constitutional defect, 
the treatment must be directed to the special cause in 
each individual case. If it proceed from exhaustion due 
to overwork or mental fatigue, rest must be given to the 
patient, and tonics of iron, quinine, or bark combined with 
the mineral acids, and in some cases with small doses of 
liquor strychnise (F. 73, 77y 79). If the disease be caused 
by functional menorrhagia the mineral acids with tinc- 
ture of cinnamon (F. 68) will be often found beneficial, 
or should these fall, small repeated doses of the fluid 
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extract of ergot (F. 70) will frequently aflfbrd relief. 
When there is profuse leucorrhoea the tincture of the 
perchloride of iron with dilute hydrochloric acid (F. 83) 
©r with quinine (F^ 79) will generally do good. If ame- 
norrhoea be the cause of the cyclitis means must be taken 
to restore the uterine functions and the iodide of potas- 
sinm with ammonia (F. 92), or the iodide and bromide of 
potassium with iron (F. 91), or the borax mixture (F. 69), 
may be tried. In all such cases the bowels should be 
made to act regularly and rather freely, and for this 
purpose small doses of the decoct, aloes with gentian 
(F. 101), or the pil. aloes cum jalapa (F. 105), or the pil. 
aloes cum nuce vomica (F. 106), may be given as often as 
may be found necessary. Half a small tumblerful of Fried- 
richshall water taken with the same quantity of warm 
water whilst dressing in the morning often acts in a very 
satisfactory manner, and may be repeated everjr or every 
other morning if required. When there is pain it may be 
relieved by the croton chloral hydrat., given either in pills 
or mixture (F. 76) for two or three doses. If the pain be 
sufficient to prevent sleep, opiates should be given at 
night. If the eye should become increased in tension an 
iridectomy should be performed; and I would even advise 
an iridectomy if the eye has passed the stage of increased 
tension and nas begun to soften, provided the cycHtis still 
continued. 

Episcleritis is a small diffuse swelling beneath the 
conjunctiva, usually on the temporal side of the cornea, 
and near the insertion of the recti muscles. It has a 
smooth surface and is of a dusky-red colour, and is ap- 
parently caused by some plastic effusion on the sclerotic. 
There is generally some redness of the conjunctiva imme- 
diately over it, and sometimes chemosis. The dark hue 
of the swelling seems due to ifjS being supplied by the 
deep subconjunctival vessels which in some cases may be 
seen running up to it. The affection appears to be local 
and confined to one side of the cornea. The degree of 
suffering it produces is very variable. In some patients 
I have seen considerable irritation, with severe neuralgic 
pain in the eye ; whilst in others the only annoyance has 
been the disfigurement which the bloodshot appearance 
has produced. The disease is generally very tedious in 
its course, and frequently recurrent. For a time the 
swelling seems to' increase in size and redness ; it then 
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gradnally fades in colour, diminishes, and nltimately dis- 
appears. 

Treatment. — ^When there is no irritation, a mild stimu- 
lating application to the eye does the most good, and the 
guttaa zmci chlorid. (F. 24), or the guttae zinci sulphatis 
(F. 25), may be ordered twice a day. K, however, there 
is photophobia and lachrymation the gutted atropisB 
(F. 15) or the lotio belladonnas should be prescribed. The 
state of health should be carefully inquired into, and if 
any irregularity of the functions of any of the organs be 
detected, suitable medicines should be prescril^. In 
some cases I have found benefit from the administration 
of the iodide of potassium,, given either with an alkali 
(F. 89), or with small doses of iron (F. 90), according to 
the requirements of the patient. 

INJURIES OF THE CORNEA AND SCLEROTIC. 

Foreign Bodies on the Cornea or on the Conjunctiva 
LINING the Lids : — 

Symptoms. — Great irritability of the eye accompanied 
by a copious flow of tears ; an almost absolute inability 
to raise the upper eyeHd and face the light ; and a dis- 
tinct feeling of grittiness as if something were in the eye. 
The suddenness of the attack and the exposure to which 
the eye has been subjected are also points to be noted. 

Treatment. — To examine an eye which is suspected to 
be suffering from the presence of a foreign body, the 
patient should be made to sit in a chair with his face 
towards a window, so that a good light may fall upon the 
eye. The lower lid should be first drawn down, and if 
any particle of dust or chip of iron is seen it can be 
readily removed. Next the cornea should be carefully 
scanned over, by turning the head of the patient in dif- 
ferent positions, so as to cause the IL^ht to fall obliquely 
on the eye, first on one part of its surface, and then upon 
another; or by using a two-inch focus convex lens a 
column of light may be directed over the cornea, so as to 
illumine each portion of it in succession. Often it is ex- 
ceedingly difficult to detect a fine spiculum of steel, or a 
fragment of^lass, or indeed any minute shining substance 
which may have been impacted on the cornea. In cases 
of doubt or difficulty the question may be settled by taking 
the patient into a darkened room and examining the 
corneal surface by oblique illumination with ophthalmo- 
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acopic light. Should the cornea be free, the ouder eorface 
of the upper lid shoald be then examined. 

To eoert the upper ltd, the earKOOn, atanding behind the 
head of the patient, seizes with uis left fiogar and thnmb 
the lashes of the eyelid, and drawing them slightly awa; 
from the globe, he at the same moment wiui his right 
hand presses the end of a probe on the intra^meut of the 
lid downwards and forwards, so as to tilt the upper edge 
of the tarsal cartilage downwards, and by this manosnTre 
Fio.12, 




to evert it. One finger ot the left hand is then made to 

Eress gently the turaed-np edge of the lid against the 
row, to maintain it in its everted state, and the patient 
is told to look down so as to expose as fully as possible 
the ooulo-palpebral fold of mueoas membrane whinh ei- 
tends from the posterior edge of the cartilage on to the 
eye, as shown in Fig. 12. The under surface of the lid 
tnos exposed may bo then carefully inspectfld, Fio, 1 
and thecanse of the irritation, if any is found, 
be removed. 

// the foreign body is not deeply buried, but 
is either lying on the surface, or slightly sunk 
into the epitheliam of the cornea or conjunctiva 
oE the lids, it may be easily removed by a spnd 
<Fig. 13), or by abroad needle. 

ff the foreign body is bv/ried deeply in the cor- 
neal tieeue, a broad needle should be passed into, 
but without penetrating the cornea ; msarting it 
just by the side of the object, it shoald be made 
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to traverse the corneal lamellaB until the broad part of 
the blade is behind the foreign body, when, by thus 
giving a firm support upon which to act, another needle 
may be fearlessly used to pick gently from the surface 
until it reaches the object, which can then be lifted away. 
Should, however, the foreign body have so deeply pene- 
trated the cornea that it is feared any attempts to reach it 
from its surface may end in pushing it into the ante- 
rior chamber, a broad needle should be passed into the 
anterior chamber and pressed against the inner surface of 
the cornea immediately behind the foreign bodv, and care- 
fully and steadily held in this position, wnilst the sureeon, 
with another needle, scrapes through the cornea, layer 
after layer, until he reaches it. 

Having removed the foreign body, one or two drops of 
olive or castor oil may be dropped into the eye. The eyes 
should not be used for two or three days, and if there is 
pain, or a continuance of the irritation excited by the 
foreign body, two or three leeches should be applied to 
the temple, and the eye fomented with hot water or de- 
coction of poppy heads or belladonna (F. 9, 10). 

When the foreign body has been allowed to remain for 
some days imbedded in the cornea, it frequently lights up 
a halo of inflammation around it, which may extend until 
it includes the whole or the greater part of the corneal 
tissue. The epithelium of the cornea immediately around 
the foreign particle becomes first whitened and swollen, the 
foreign body is loosened from its bed, and if not buried 
too deeply in the corneal tissue, may be detached, and 
washed away by the tears to the inner comer of the eye. 
But while inese changes are going on in the cornea, the 
vascularity of the eye is increased, a zone of red vessels 
is seen around the cornea, and the eye is very intolerant 
of light. Generally all these symptoms subside after the 
foreign body has oeen removed, whether it be by the 
surgeon, or, as in some cases, by the natural reparative 
efforts of the eye ; but occasionally the inflammation of 
the cornea which the foreign body has lighted up is severe 
and difficult to arrest, and even when cured leaves behind 
it a nebula which impairs the vision of the eye. 

Abrasions op the Cornea. — An abrasion of the cornea 
is the forcible removal of a portion of the epithelium from 
its surface. It is always the result of an injury. 

Symptoms. — Immediately after the accident there is 
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photophobia, great lachrymation, and conjunctival red- 
ness, with a feeling as if a foreign body were in the eye. 
On examination of the eye before a good light, the abra- 
sion will be recognised by the glistening facet, which will 
be seen at the part where the cornea has been denuded of 
its epithelinm. 

Prognosis, — Favourable in a healthy person ; but in a 
delicate or exhausted patient, ulceration of the cornea, 
diffuse suppurative corneitis, and ultimate loss of the eye, 
may be caused by this apparently slight accident. Abra- 
sions of the cornea frequently occur in mothers who are 
suckling ; the child unconsciously claws at the eye, and 
scratches o^ a little of the epithelium from the comea< 
As the health of the mother during lactation is often 
very unfavourable for the repair of injuries, very severe 
inflammation may follow, wnich may lead to complete 
destruction of the eye. 

Treatment, — If there is a simple abrasion of the cornea, 
and the patient is seen soon after the accident, a drop of 
castor or olive oil, or cream dropped into the eye, will 
often give temporary relief, and may be repeated every 
two or three nours for the first day or two. Gently 
closing the eye and applying over it a cotton-wool com- 
press with a single turn of a soft roller will give great 
ease, by effectually excluding the eye from light, and by 
preventing the up and down movement of the lid, which 
serves to irritate the abraded surface. If the eye is very 
painful, the bandage may be removed three or four times 
during the day, whilst the eye is bathed with hot water, 
or with a decoction of poppy heads, and two leeches may 
be applied to the temple. If untoward symptoms come 
on, such as ulceration or abscess of the cornea, warmth 
and soothing remedies are still best suited. A warm 
belladonna lomentation (F. 9) may be used, frequently 
applying it to the eye with a hollow sponge, so as to 
steam it, and thus relax and soothe the inflamed parts. 
In addition to this, two or three drops of a solution of 
atropine, gr. 1 ad aquse J 1» '^aj be dropped twice a day 
into the eye. If the aqueous grows turbia, and hypopion 
follows, tapping the anterior chamber with a fine needle, 
and letting off- the aqueous, will often do good, or if there 
is pus between the lamellas of the cornea, Samesch's 
operation, page 36, will frequently give great reHef. 

When abrasions of the cornea take on these unfavour- 
able symptoms, as tjiey frequently do, *it is usually on 
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account of Bome condition of the patient's health specially 
unfavourable for the repair of injuries. Too great ple- 
thora, aneemia, a constitntion brohen by drink and rough 
living, or one enfeebled from some eihaustinf; oauee, ancb 
aa suckling, may retard recovery, .or induce symptoms 
daueerons to the e^e. Such conditions of system mnst 
regulate our constitutional treatment. In the one class 
of cases moderate antiphlogistic treatment will be called 
for, whilst in the other the patient must be propped up 
by stimulants, and all irritation be allayed by sedatives. 
Opiates in these cases are of the greatest service, and a 
few minima of the liq. opii sedativ. combined with liq. 
cinchonsB given three or four times a day will sometimes 
completely change the character of the inflammation, and 
induce a healthy action and a speedy recovery. If it 
should be preferred to give the opiate in one dose at night, 
it should be sufficient in quantity to produce sleep, as a 
single moderate dose will eioite rather than tranquillize. 




.jf with a gaping wound of the sclerotic, 
Bslully treated «'"• - " -- ' 



provided none of the other textures of the eye are injured, 



PENETRATING WOUNDS. 76 

is almost harmless : it rapidly heals, and no after-incon- 
venience is experienced. We have evidence of this in the 
nnmerons operations on the eye, and especially in those 
for cataract and iridectomy. Wounds, however, which 
are produced by accident, are generally complicated by 
either contusion, haamorrhage, prolapse of the iris, Isusera- 
tion of the lens capsule, or loss of vitreous ; and some- 
times by all these casualties together. The danger of a 
corneal wound is immensely increased if it should extend 
into the ciliary region, as there is then great risk of the 
other eye becoming affected with sympathetic oph- 
thalmia. 

Perforating wounds in the sclerotic are much more fatal 
to the eye than similar wounds in the cornea ; they are 
more difficult to heal, and they will occasionally remain 
patulous, and this especially if the cut be in the lower 
region of the eye, and there has been a loss of vitreous at 
the time of the accident. 

This occasional incapacity to unite is due to the con- 
tinued gaping of the wound, caused partly by the rigid 
cup-like sclerotic being unable to adapt itself to the 
sudden diminution of bulk induced by an escape of 
vitreous ; and partly also by the continued draining of the 
vitreous through the wound, which tends to keep the cut 
edges apart by preventing the eye from being again 
plumped out by an abundant secretion of aqueous. If, 
however, the wound in the sclerotic be closed by a fine 
suture, and the escape of vitreous be thus arrested, union 
will at once take place. 

The suture should be of the finest silk, to each end of 
which a small needle should be fastened so as to allow 
of the silk being drawn through each edge of the wound 
separately, and from vnthin outwards. 

General Treatment — The primary treatment must be 
soothing ; the patient should oe kept in a subdued light, 
and the injured eye should be closed, and a compress 
bandage (F. 3) applied over the lids. Two or three 
leeches should be applied to the temple, thus anticipating 
rather than waiting for any excessive action whicn may 
arise, and one or two drops of a solution of atropine 
(F. 15) should be dropped into the eye twice a day, each 
time the compress is readjusted. After a few days the 
compressing bandage may be discontinued, and warm or 
cold applications to the eye may be substituted in ac- 
cordance with the feelings of the patient. Belladonna 
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may be used either in the form of a cold lotion or a warm 
fomentation. 

The Constitutional Treatment will vary somewhat with 
the condition of the patient. It must, however, be re- 
membered that affections of the cornea, even though they 
are traumatic, will not bear much depletion. The inflam- 
mation which follows such injuries is reparative in its 
action, and requires to be watched and kept from ex- 
ceeding its proper limits, rather than that means should 
be taken completely to check it, as the part may perish 
from a want of vital action, as well as from an excess of 
energy. 

If the patient is robust, a brisk purgative (F. llO — 112) 
may be prescribed, with some saline or diaphoretic medi- 
cine (F. 63, 64). A regular antiphlogistic course is seldom 
if ever required. A moderate, well-regulated diet, the 
avoidance of more stimulants than the case demands, 
and rest both to the eyes and body, place the patient in 
the condition most favourable for recovery. Pain in the 
eye sufficient to prevent sleep should be relieved by 
opiates, taking care at the same time that there is a re- 
gular daily action of the bowels. 

In delicate and feeble patients it may be necessary to 
order from the very commencement a liberal diet and a 
certain amount of stimulants ; and to prescribe tonics, 
such as the mineral acids with cinchona, or quinine 
(F. 73, 78), combining a few minims of liq. opii with each 
dose, to allay the constant irritability which injuries to 
the cornea often excite in such patients ; or the opiate 
may be given in one full dose at bedtime. 

For wounds of the cornea complicated with prolapse 
of the iris, or wound of the lens, see Articles Peolapse 
OF THE Iris, and Traumatic Cataract. 

Rupture op the Eye through the Sclerotic. — This 
is the most severe injury that can happen to the eye. It 
either destroys the eye at once, or else so impairs it that 
it seldom sufficiently recovers to be of much service. It 
is usually caused by blows on the eye with the fist, or 
with some blunt or semi-blunt instniment, or by the 
patient falling and striking his eye against some project- 
ing object. The exact spot at which the eye will burst 
depends partly on the situation of the point which re- 
ceives the force of the blow ; still the locality in which 
the rupture takes place is so frequently the same that the 
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coincidence muet be due to more than mere accidental 
circnmstances. 

The split ia the sclerotic ia almost invariably near the 
maigin of the cornea, following aomewhat the direction 
of its curvature, abont one-Bisteenth to one- eighth of an 
inch distant from it, and immediately anterior to the in- 
eertion of the recti mnaclea. The rent most commonly 
oconra in the horizontal diameter and apper region of the 
eye, in a, line extending inwards from betvyeen the margin 




Tig. 15 represents the nppearance of an eye. wbich had 
been mplured ihrongh tie nclerotio. — There was a, dark 
cicBtrii in tbe upper and inner region of the aye, mnrkiDg 
the extent (ira rupture in the sclerolic. The upper hslfof 
tbe irin was wonting, hatini; been curried away by the lens, 
which had been eitnided through the rent in tho sclerotic 
Bt the time of tlie injury. 

of the cornea and the superior rectus, as shown in Fig. 15, 
The next moat freqnent site is towards the inner aide, 
between the cornea and the internal rectus. It is com- 
paratively aeldom that it occurs to the lower or outer side 
of the cornea. If the rent be either to the inner or the 
outer aide of the cornea, the split ia more or Jesa vertical, 
thna following the cnrvo of the cornea. 

The cornea itself may be, and is frequently, ruptnred 
by blows on the eye ; hat the injury when confined to the 
cornea is nauallj less severe and the reanlt lesa disaetrous 
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than when the rent is through the sclerotic. A blow to 
rupture the sclerotic must be direct or nearly so, and in- 
flicted with great force ; whereas a side or glancing one 
will split the cornea. 

In rupture of the sclerotic, the injury is unfortunately 
not conlined to the laceration only of this coat. The 
force which is required to produce it is so great that all 
the tissues within the eye suffer more of less. A portion 
of the iris is often prolapsed through the wound, and in 
some cases the greater part or even the whole of the iris 
is detached and shot out with the lens. The lens is 
usually dislocated ; — most frequently it is jerked out 
through the wound, and escapes unnoticed. 

There is generally free haemorrhage from the different 
structures of the eye involved in the injury. From the 
torn iris and ciliary processes blood is usually effused 
into the anterior chamber and into the vitreous ; and from 
the ruptured choroidal vessels blood clots are formed 
between the choroid and retina, and frequently also be- 
tween the choroid and sclerotic. Yitreous humour may 
escape from the wound at the time of the accident, and 
occasionally in a sufficient quantity to cause a partial 
collapse of the globe. 

Prognosis. — Our prognosis in cases of rupture of the 
eye must always be very unfavourable ; the wound is a 
contused and lacerated one — ^the most unfavourable for 
primary union — and it is in the ciliary region, the part of 
the eye worst suited for the reception of injuries. 

There are, however, cases in which a certain amount of 
siffht is regained after a rupture of the globe through the 
sclerotic, and in my work on " Injuries of the Eye" I have 
recorded the history of patients who after a rupture of 
the globe and dislocation of the lens from the eye have 
recovered sufficient sight to be able to read with a lens 
No. 20 of Jaeger's test types.* 

Treatment — When the patient is seen shortly after the 
accident which has ruptured the sclerotic, it is often dif- 
ficult to ascertain the exact amount of damage the eye 
has sustained, as the anterior chamber is usually filled 
with blood, and the deeper parts of the eye thus masked 
from observation. • In such cases it is well to watch the 
patient and to wait a few days before deciding on the 
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ultimate course to be adopted. Two or three leecbes should 
be applied to the temple of the injured side, and repeated 
in twelve or twenty-four hours if the eye is very painful. 
Soothing applications afford the ^eatest relief, and a 
double fold of linen wet with the opram or the belladonna 
lotion (F. 39, 42) may be laid over the closed lids. If the 
eve progresses favourably, towards the end of the week 
the blood in the anterior chamber will have been suffi- 
ciently absorbed to allow of a more accurate examination 
being made. The patient, though unable to discern 
objects, ought now to have a fair perception of light ; 
failing to possess this, a very unfavourable prognosis must 
be formed. 

If after a fair trial of treatment the eye is found to be 
irreparably destroyed for all purposes of vision, my own 
feeling is, that it is by far the safest and wisest plan to 
remove it ; a long period of certain anxiety will be thus 
saved ; all further suffering will be ended, and the safety 
of the other eye will be secured. 

There are, however, certain cases of rapture of the 
globe in which the injury has been so extensive that the 
eye lias been manifestly destroyed at the time of the ac- 
cident. A severe rent in the sclerotic or cornea, with ex- 
trusion of the lens, and a portion of the iris and choroid, 
together perhaps with a collapsed or softened state of the 
globe from a loss of vitreous, would render any attempt 
to preserve the eye not only futile but trifling. After 
such an injury the only proper treatment is at once to 
excise the globe* 

Sclerotomy. — This operation was originated by Dr. De 
Wecker, of Paris, as a substitute for iridectomy for the 
relief of glaucoma. He recommends the operation — 

1. In cases of absolute glaucoma with atrophy of the 
iris. 

2. In the hsBmorrhagic forms of glaucoma. 

3. In every case of chronic glaucoma. 

4. In cases of irritative glaucoma, in which well-marked 
myosis is produced by eserine. 

He performs the operation as follows : — The lids being 
separated by a spring speculum, and the eye steadied wii£ 
a pair of forceps, " a Graefe*s cataract kmfe should pene- 
trate the sclerotic very precisely at a distance of one 
miU mei/re from the clear cornea, and then, the blade being 
h'eld perfectly parallel to the plane of the iris, it should 
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be passed very slowly in front of the latter, so that the 
counterpuncture may fall also exactly at a distance of one 
millimetre from the mternal border of the cornea. If the 
blade be not held quite parallel with the plane of the iris, 
there is danger that it may pass through the cornea, and 
that the sclerotomy may be but half-performed ; or, if it 
be directed too deeply, it may come out through the 
sclerotic at an exaggerated diste>^ce from the cornea, may 
wound the ciliary body, and may provoke troublesome 
hsBmorrhage and irritative symptoms of an alarming kind. 
A complete curative effect should not be expected from 
sclerotomy unless it is performed strictly lege artie ; and, 
in order that this may be, it is necessary that the operator 
should have the proceeding at his fingers' ends. The 
section should be made by slow sawing movements, leaving 
exactly one-third of the flap undivided." He further 
says : " I do not confine myself strictly to the formation 
of a flap two milUm^etres high, of which the middle third 
is left undivided, but, especially if the depth of the ante- 
rior chamber permit it, I form a flap of from three to four 
millimMres high."* 

Sarcoma, op the Cornea and Sclerotic is a rare 
affection. It usually commences as a small warty mass 
near the margin of the cornea. At first, it may remain 
almost stationary, but, after a time, it usually takes on 
rapid growth, and compels the patient to seek advice. 
Occasionally,* these warty tumours bleed, and the 
haemorrhages recur so often, and to such an extent, as to 
endanger life. They are sometimes very painful. 

The prognosis is very unfavourable: if excised, they 
almost invariably recur, and if allowed to remain, they 
will probably infect other and distant organs. In three 
cases, which have been under my notice, the growth was 
excised, but it soon returned, and in each, the eye had 
ultimately to be removed. In one of these cases, the 
disease afterwards recurred in the orbit. Examined 
under the microscope, the structure of these tumours is 
that of the round and spindle-celled Sarcomas. 

Treatmerd. — If the patient is seen early, when the 
disease is in its infancy and very small, it may be excised ; 
but if it recur, the eye should be removed. It is the only 

* Abstract from a Paper on Sclerotomy, by De Weaker, British 
Medical Journal, Nov. 22, 1879. 
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chance for the patient. If the growth ia lai^e when first 
aeea by the surgeon, the eye shonld be removed. 




The woodcnt Fig. 16 repreeenta an eye with a warty 
sarcoma, which I removed from a patient tet. 62. He 
snffered from eiceesive pain, and frequent hsemorrh^eB 
from the tumour. The case ia reported in the " Patho- 
logical Transactions," vol. xxvi. p. 179. 



CHAPTER III. 

DISEASES OF THE IRIS AND VITREOUS HUMOnH. 

Iritis, or Influemation op the ieis, may be a primary 
dUeaae, or it may be secondary to an inflammation of one 
or other of the coats of the eye. 

Primai'y iritis may arise— 1. From some constitutional 
taint, aa syphihs, rheumatism, or gout. 2. From sudden 
exposure to cold. 3. From an injury to the eye, which 
may be either mechanical or chemical, and to this form 
the term IrawmaMc is applied. 

Secondary IrUis ia caused by the extension of an inflam- 
mation from one of the tissnea of the eye with which the 
iris ia connected, as in comeo-iritis, and choroido-iritis; 
the first word in each namp indicating the site in wHch 
the disease commenced. Primary intis may also in its 
turn implicate secondarily the neighbouring structures ; 
thus, we have irido-cyolitis and irido-choroiditis. In the 
first- mentioned ca,8e, the ciliary body has become secon- 
darily involved ; and, in the second, the choroid. Some 
authors have chiasified iritis in accordance with the in- 
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flammatorj ezndation which is supposed to characterize 
each form of the disease, and have described iritis as 
plastic, serous, and suppurative. It should, however, be 
remembered that iritis is seldom either solely plastic, 
serous, or suppurative ; in rheumatic and syphilitic iritis 
we have effusions both of serum and lymph ; and trau- 
matic iritis is often at first serous and afterwards suppu- 
rative. I prefer, therefore, where it is practicable, to 
prefix to the term iritis the name of its exciting cause, as 
it indicates the course of treatment to be adopted. I shall 
describe, therefore, in sections, the following varieties of 
the disease, and shall point out the pecuBarity of the 
inflammatory exudations in each. 

1. Syphilitic A 

2. Rheumatic and gouty 

3. Serous / >■ Iritis. 



4. Suppurative 

5. Traumatic 



J 



Iritis may be either acute or chronic ; but whichever it 
is, its symptoms and progress are modified by the cause 
which produced it. 

General Symptoms op lRiTis.^The aqueous becomes 
yellow and serous, and as the disease advances it fre- 
quently grows turbid from flocculi of lymph or pus which 
will sometimes sink to the bottom of the anterior cham- 
ber, forming hypopion. 

The iris loses its striated appearance from lymph 
effused on its surface and into its texture; its colour 
becomes consequently changed, and its brilliancy is 
dulled. A blue or a grey ins assumes a greenish hue, 
and the darker irides grow of a rusty or brownish red. 
The change of colour of the iris at the commencement of 
the attack is often more apparent than real, and is due to 
the iris being seen through a yellow serous aqueous, 
which imparts to a blue or a grey iris a greenish tinge, 
but in the more advanced stages the altered colour and 
loss of striation are dependent on fibrinous effusion. 

The pv^l is contracted and sluggish in its action, and 
the pupillary margin soon contracts adhesions to the 
capsule of the lens, at first only at points, so that when 
(Ulated with atropine, the unattached parts only being 
acted on, the pupil assumes a jagged irregular outline. 
But if the disease be unarrested by treatment, the whole 



nuns. S8 

mipillarj mar^ becomes sealed to the lens capsule 
ibrming what is termed complete synechia; axid so firm 
is the DHond of adhesion that atropine will frequently fail 
to dilate any portion of the pupil. The disease still pro- 
gressing, lymph is efEused on the capsule of the lens 
within the pupillary space. 

The VobscfutoArity of the Bye m Iritis. — ^The conjunc- 
tival surface is generally suffused, and in some cases there 
is great redness with slight oedema ; but the chief seat of 
the increased vascularity is in the ciliary vessels, which 
•are seen as a red zone around the cornea. This vascular 
ring is one of the early symptoms of iritis, and one of the 
most constant. 

In severe cases the increased vascularity of the iris is 
so great that distended varicose vessels may be often 
seen with the unaided eye coursing along the surface of 
the iris. 

The impoA/rment of vision is always considerable, and it 
increases as the disease advances. It is due to the fol- 
lowing causes — ^the turbid aqueous, the lymph on the 
capsule of the lens in the pupillary area, and frequently 
also to the impaired power of accommodation caused by 
an extension of the inflammation to the ciliary body. 

The decree of pavn in iritis is very variable : in some 
cases it is sliffut, whilst in others it is most acute, and 
forms one of uie prominent symptoms. The pain is of a 
neuralgic character — ^in the eye, around the brow ex- 
tending upwards over the side of the head, and down- 
wards along one side of the nose. In syphilitic iritis the 
pain is usually slight, whilst in the rheumatic form it is 
often very intense. 

Intolerance of light is not as a rule a marked symptom 
in iritis. There is generallv some photophobia, but it is 
seldom that it amounts to the intense dread of light wldch 
is witnessed in some of the affections of the cornea. To 
this, however, there are occasional exceptions; and in a few 
cases of rheumatic and traumatic iritis 1 have seen as much 
photophobia as is met with in the most acute comeitds. 

In iritis there is a strong tendency to recurrence. An 
eye which has once suffered is rendered specially liable to 
another attack, and this is peculiarly the case in the 
rheumatic form of the disease. So freauent, indeed, are 
the recurrences of this variety of iritis, that by some it is 
designated by the special name of recurrent vritis. Such 
are the general symptoms of iritis ; but any one of tiieni 
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may be modified by the cause which has given rise to the 
disease. I will now briefly consider some of the charac- 
teristic and diagnostic symptoms of the special forms of 
iritis already mentioned at page 82. 

Syphilitic Iritis usually first appears during the 
secondary eruption, or just as it is beginning to fade. It 
is characterized by a peculiar tendency to the rapid efiii- 
sion of lymph, which, if not arrested by appropriate 
treatment, soon leads to permanent damage of the eye. 
The eflPusion of lymph is often so copious that nodules of 
it as lar^e as millet seeds will be seen along the margin 
of the ins, and sometimes the deposits are in single 
isolated patches of a greater size. 1 have seen a third of 
the iris covered with one solid mass of lymph, and the 
pupil completely occluded by it. I have never known a 
case of syphilitic iritis go on to suppuration. The pain 
and dread of light are not usually marked symptoms, and 
certainly are not so severe, as is commonly found in the 
rheumatic form of the disease. 

Treatment of Syphilitic Iritis. — Mercury is here impe- 
ratively called for. It should be given in doses sufficiently 
large and frequent to bring the patient quickly under its 
influence, but as soon as the gums begin to grow tender 
and spongy, the quantity should be diminished so as to 
avoid anything like profuse salivation. A piece the size 
of a nut of the unguent, hydrarg. may be rubbed into the 
axilla night and morning; or a pill with calomel and 
opium (F. 116) may be given twice a day. If the patient 
is feeble, quinine may be prescribed at the same time, 
and this may be conveniently ordered in a pill or mixture 
(F. 77) during the day, whilst the mercurial inunction is 
used night and morning. If the patient has alreadjr been 
salivated before he first comes under treatment, the iodide 
of potassium mixture (F. 89) should be given, and a slight 
mercurial action maybe kept up by a little of the unguent, 
hydrarg. o. belladonna (Ft 123) being rubbed into the 
brow and temple, and allowed to remain on during the 
day; or, if the patient can bear it, pil. hydrarg. sub- 
chlorid. comp. gr. 5 may be ordered every other night. 
Fain and restlessness should be relieved by repeated doses 
of opium. Half a grain of the extract of opium may be 
ordered every four or six hours as required. It often 
seems to exercise a marked beneficial mfluence in con- 
trolling the inflammation. When all the effused lymph 
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has been absorbed, and the iritis has nearly subsided, the 
mercurial medicines should be omitted, but the iodide of 
potassium should be continued for two or three months, 
combined with a bitter tonic, or if the patient is anaemic, 
with some preparation of iron (F. 90). If the iritis recur 
after some months, or if it assume a chronic form, a 
mixture of the perchloride of mercury with the iodide of 
potassium (F. 96) will be often found of great service. 
Atropine is essential in the treatment of every form of 
iritis, and should be ordered at the very commencement 
of the attack, and persevered in during its continuance. 
A solution of the strength of gr. 2 ad aquas J 1 should be 
dropped into the eye twice or three times a day. The 
object is to keep the pupil dilated, and by so doing to tear 
through any adhesions which may have formed between 
it and the lens capsule. It also allays irritation, and by 
paralysing the accommodative power places the eye in a 
state of rest. When the atropme fails to give ease, or 
acts as it does in exceptional cases as an irritant, the bel- 
ladonna lotion (F. 89) may be substituted. 

If, however, the pupil should become closed by the 
efEusion of lymph on to the pupillary area of the lens 
capsule, and by posterior synechias, an iridectomy should 
be performed when the eye is free from inflammation, for 
the purpose of making an artificial pupil, and for pre- 
venting the recurrence of the iritis. 

Eheumatic Ikitis is chiefly a serous inflammation; 
some lymph is efliised, sufficient to cause tags of adhesion 
between the iris and lens capsule, or even m severe cases 
to produce a complete closure of the pupil ; but it is not 
poured out as in the syphilitic form m quantities to 
be easily seen on the surl'ace of the iris wiui the naked 
eye. The aqueous is yellow and serous. The apparent 
change of colour in the iris in rheumatic iritis is often 
mainly due to the yellow aqueous through which it is 
seen. I have frequently noticed the greenish-coloured iris 
at once restored to its normal grey or blue, when the 
yellow aqueous escaped, either from a puncture in para- 
centesis of the cornea, or in the operation of iridectomy. 
Bheumatic iritis is often associated with rheumatism 
elsewhere, such as pains in the limbs or joints; or the 
patient has suffered previously from rheumatic fever. In 
some cases where there are frequent recurrences of iritis, 
the patient is never completely free from rheumatic pains; 
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if the limbs and the joints are exempt, the soles of the 
feet or the heels are tender. 

Bphenmatic iritis is very recurrent, and although the 
eye may recover from each attack, yet fresh traces of the 
disease are each time left, which greatly cripple if they 
do not eventually destroy the eye. The pain is severe and 
neuralgic, and sometimes very intense. There is also 
frequently a great dread of light, which is often quite out 
of proportion to the severity of the attack. I have had 
patients with rheumatic iritis suffer such intense photo- 
phobia that they were unable to tolerate a ray of light in 
the^r room, and for a time lived in absolute darkness. 
This excessive dread of light is however exceptional. 

GonorrhoeaJ rheumatism is often followed by a serous 
iritis of a very recurrent nature, and in no way differing 
from the ordinary rheumatic type of the disease. In one 
patient who was under my care, the recurrence of the 
iritis was usually preceded by a return of the urethral dis- 
charge, which lasted for a few days and then disappeared. 

GrouTY lBiTis.^Mr. Jonathan Hutchinson has described 
a form of iritis which he has noticed in the children of 
gouty parents. He says : " Its subjects are usually the 
immediate offspring of those who have suffered from true 
gout. The iritis occurs at an early age, and differs from 
the other forms of arthritic iritis in being insidious and 
persistent rather than paroxysmaL Without anv attack 
of acute inflammation, adhesions quietly form "between 
the iris and the capsule of the lens. These gradually in- 
crease in number, the pupil first becomes excluded and 
afterwards occluded, and, as a last stage, effusion behind 
the iris completes the disorganization of the eye. I have 
as yet observed it pass onto complete destruction of sight 
in only a single instance. In the latter stages I believe 
that opacities in the vitreous usually form, but, owing to 
the blocking up of the pupil, it is not always easy to 
demonstrate them. Tiie malady in question usually 
begins in but one eye, and advances to almost entire loss 
of sight in it before attacking the other. Ultimately, 
however, I believe that both are almost always affected. 
Although I wish to assert strongly that it differs from 
all the common types of arthritic iritis in having no 
paroxysms, and in being insidious and for the most part 
painless, I by no means intend to deny that it is liable to 
exacerbations and periods of improvement. Thus, the 
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patient will usually complain that tlie eye feels liot and 
uncomfortable at the time that the adhesions are forming, 
and sometimes there may be a slight and transitory con- 
gestion of the conjunctiva. These symptoms of inflam- 
matioQ are comparatively rather than skbsolntely absent, 
I have thus far found the disease remarkably intractable 
under treatment."* 

Treatment, — Bheumatic and gouty iritis do not require 
the active mercurial treatment recommended for the syphi- 
litic form of the disease. Iodide of potassium in small 
doses combined with the bicarbonate of potash (F. 89) 
may be given during the day, and at night a pill with 
calomel gr. 1, pulv. ipecac, comp. gr. 6; or the unguent, 
hydrarg. c. belladonna (F. 123) may be rubbed daily into 
the temple. In some cases this treatment will mil to 
give any relief, and quinine in 2 erain doses may then be 
ordered with great benefit ; or the quinine may be com- 
bined with the tinct. ferri perchlorid. (F. 79). Wnen there 
is ^eat photophobia and pain in the eye, the quinine, or 
quinine and iron treatment, together with a mild mer- 
carial inunction into the temple, will be found most use- 
ful; to relieve the pain a fourth or a third of ^ grain 
of the acetate of morphia (F. 29) may be injected sub- 
cutaneously into the arm, or half a grain of the extract 
of opium may be given every four or six hours. Turpen- 
tine has been prescribed with advantage in obstinate cases 
of rion'SyphUitic vritia. The ol. terebinth, may be ordered 
in small and repeated doses as in (F. 100) ; or the Ghian 
turpentine may be ^ven in 5 grain doses three times a 
day. During the whole of the attack of iritis the pupil 
should be kept dilated either by means of atropine, or 
with the belladonna lotion (F. 39). 

If the pupil should become partially or completely 
closed by adhesions between the pupillary border of the 
iris and the lens capsule an iridectomy should be per- 
formed. The removal of the portion of iris tends to 
prevent a recurrence of the iritis, and in cases where there 
IS complete occlusion of the pupil, it ereatly improves the 
sight. The time for the operation iSiould be m the in- 
terval between the recurrences of the iritis when the eye 
is quiet. 

Serous Iritis — AquO'ca/psuUtis — Keratitis punctata — 



* Lancet, Jan. 1, 1873, p. 1. 
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comes on frequently without any apparent cause, and is 
most commonly seen in young people, and in those who 
present either the markings of the teeth or the creasings 
about the mouth which point to some hereditary taint of 
syphQis. It is characterized by an increased secretion of 
tne aqueous, which is usually somewhat turbid, and by 
small punctated opacities on the posterior surface of 
the cornea. These opacities are caused by a deposit 
of small conical masses of lymph from the aqueous 
humour. 

Symptoms. — Diffused haziness of the cornea with small 
dotted opacities on its posterior surface. The anterior 
chamber is deepened from an increased secretion of 
aqueous, which is serous and slightly turbid. The iris is a 
little discoloured from being viewed through a yellowish 
medium, and the pupil is either of about its normal size 
or slightly dilated. In this respect serous iritis shows a 
marked difference from all the other forms of inflamma- 
tion of the iris, and it is to be attributed to the increased 
tension which is so often met with in this affection, and 
also to its being frequently associated with disease of the 
deeper structures of the eye. There is increased vascu- 
larity, especially in the ciliary region. Occasionally there 
is much pain, dread of light, and lachrymation, but these 
are by no means constant symptoms, as in some patients 
they are excessive, whilst in others one or all may be 
almost wanting, 

Treatm,ent of Serous Iritis, — Small doses of the iodide 
of potassium combined with iron (F. 90), or with a bitter 
tonic (F. 89), may be prescribed; or[if the patient is very 
feeble, quinine with iron (F. 78), or the mineral acids 
with bark (F. 73) will be better suited. In children the 
syrup of the iodide or compound phosphate of iron (F. 138, 
142) will be often found beneficial, with small alternate 
doses of the hydrarg. cum creta cum rheo once or twice a 
week. The pupil should be kept under the influence of 
atropine, and the eyes frequently bathed with the bella- 
donna lotion. The internal administration of mercury, 
except in occasional alterative doses, is prejudicial. If the 
eye should become glaucomatous, an iridectomy should 
he performed. 

SUPPWRATIVE Ibitis is generally consequent on an in- 
jury, or it may follow an operation on the eye, but it may 
also occur wiuiout any very apparent cause in patients 
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who are in a low state of health.. The disease is charac- 
terize<i by a rapid inflammatory exudation which soon 
fills the pupil. The iris at first appears hazy, and the 
markings of it indistinct or lost ; its surface then becomes 
partially or entirely coated with a film of puro-lymph. 
Particles of lymph and pus gravitate to the bottom of the 
anterior chamber, and constitute the condition known 
as hypopion. Up to this stage the cornea will often con- 
tinue clear and bright, and if the iritis be now arrested^ 
the eye may recover, but the pupil will be closed by ad- 
hesions to the capsule of the lens, and by a false mem- 
brane. Unfortunately the disease usually progresses, the 
cornea next grows steamy and dull, it tnen ulcerates in 
part, pas is effused between its laminaa, and onyx is 
formed ; perforation will follow, and the eye will be pro- 
bably, for all useful purposes, -lost. (For treatment, see 
Traumatic Iritis, next Section.) 

Traumatic Iritis is due to an injury, generally a 
penetrating wound, of the eye which has involved either 
the iris, or the lens, or both. It is most apt to follow 
when the iris is either contused or lacerated, or partially 
strangled, as in cases of prolapse. 

Wounds of tbe lens are peculiarly apt to cause iritis ; 
the lens swelling from the imbibition of the aqueous 
presses on the back or uveal surface of the iris, and acts 
as a most powerful irritant. We have illustrations of this 
occasionally after needle operations for soft cataract, or 
after the extraction of hard cataracts, when fragments 
of cortical matter remain after the lens has been taken 
away. 

Traumatic iritis may occur in tWo forms — ^the acute 
and chronic. 

The acute usually comes on within the first four or five 
days after the injury, and is ushered in with oedema of 
the lids and ehemosis of the conjunctiva. The inflamma- 
tion may be plastic, producing a rapid exudation of 
lymph into the pupil and on to the surface of the iris, 
but more frequently it is suppv/rati/ve (see- preceding 
Section, p. 88). 

Acute traumatic iritis may terminate in three ways : — 
1. Under suitable treatment the eye may recover ; but 
as the result of the inflammation, there will probably 
remain a more or less complete closure of the pupil from 
a false membrane, with adnesions of the pupillary border 
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of the iris to the lens capsule. 2. The acute symptoms 
may gradually subside, and then become chronic. 3. The 
eye may be destroyed by an extension of the inflammation 
to the cornea, or to the deeper structures— the choroid 
and retina. 

The chronic form usually commences from one to three 
weeks after an injury. It is frequently seen after opera- 
tions for the extraction of cataract, and especially if the 
iris has been much pressed upon in the passage of the 
lens from the eye. Jt is always accompanied with 
photophobia and lachrymation, and the edges of the lids 
often become puffy, thickened, and excoriated. The 
a(][ueous becomes serons and the striation of the iris in- 
distinct. The pupil is but slightly and irregularly acted 
on by atropine, and there is a slow dull pain in the eye. 
This chronic condition will last frequently many weeks, 
and it jrields but slowly to treatment. 

Treattnent, — ^In traumatic iritis mercnry is seldom 
required, and in the early stages should not be pre- 
scribed. The iritis is due to an injury, and time and rest 
must be given to allow the eye to recover from the 
mischief it has sustained. Soothing applications to the 
eye are beneficial. The solution of atropine (F. 15) should 
be dropped into the eye two or three times daily, and a 
fold of linen wet with the belladonna lotion (F. 39) may 
be laid over the closed lids. If there be much pain, two 
or three leeches should be applied to the temple, and 
these may be repeated if necessary. The bowels should 
be freely acted on by a mild purgative, and if there be 
much constitutional irritation, an effervescing or saline 
mixture (F. 64, ^Q) may be given during the <Eiy, and an 
opiate at night to relieve pain. After the fitrst acute 
symptoms have passed away, the patient will generally be 
benefited by the mineral acids with bark (F. 73). If the 
iritis should become chronic, a slight mercurial inunction 
into the temple will sometimes afford relief. If the iritis 
be Btfjppwrati/oe, and there is hypopion, warm applications 
will afford the greatest comfort, and the fotus belladonnsB 
(F. 9) or fotus papaveris (F. 10) may be ordered. When 
there is hypopion and great pain, paracentesis of the 
cornea will often be found very beneficial. 

Cysts o? the Iais usually occur after an injury to the 
^yo, generally a penetrating wound, from which the iris 
has suffered either by prolapse or puncture ; but they are 
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occasionally met with in eyes where no assignable cause 
for their origin can be traced. They are round or oval 
in shape, and generally filled with a transparent fluid. 
Although apparently on the surface of the iris, yet they 
are developed in its substance between the anterior or 
muscular, and the posterior or uveal layer of the iris. 
Mr. Bowman, in his ** Lectures on the Eve,"* says, " It is 
evident in this disease that the muscular tissue of the 
iris is expanded over the fluid ;" and further on, " that the 
uvea (which is always dark) is not protruded with the 
muscular tissue, but separated and thrown posteriorly ; 
for if it were in front of the fluid of the vesicle, its pig- 
ment would be obvious enough in the attenuated tissue, 
whereas it is not visible there." 

In a case which came under the care of Mr. Hulke, the 
cyst was pedunculated, and he succeeded in removing it 
entire. In the microscopical examination which he after- 
wards made, he was enabled to conflrm the description 
previously recorded by Mr. Bowman. He found thai 
" the cyst wall was a delicate, homogeneous membrane^ 
varying from :j^" to ^^" in thickness. Its outer sur- 
face was overlaid by a net of fusiform cells, identical ^vith 
those of the contractile tissue of the iris ; and its inner 
surface was lined by a pavement epithelium, the cells of 
which differed much in size in difierent parts of the cyst."t 
A cyst of the iris may exist without giving the patient 
any inconvenience, but if it increases so as to encroach 
upon the pupil, it at once produces impairment of vision. 
It may, however, excite great irritation, and in the case 
already mentioned as having been reported by Mr. 
Hulke, it gave rise to sympathetic symptoms in the other 
eye. 

Treatment, — Excise the cyst with the portion of iris to 
which it is attached. This is best accomplished by the 
ordinary operation of iridectomy, taking care that the 
cyst is drawn out of the wound before the segment of iris 
is cut off with the scissors. Puncturing the cyst with a 
fine needle has been tried, but with only temporary suc- 
cess, as the cavity is soon refilled. 

Gysticebcus on the Ibis.— Gy sticerci may appear on 

* Lectares on the Parts concerned in the Operations on the Eye, 
1849, p. 76. 
t Boyal London Ophthalmic Hospital Beports, vol. vi. p. 14. 
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the iris, in the vitreous, or behind the retina. They look 
like transparent vesicles, with a slight constriction in one 
part, dividing the head from the body. When on the 
iris, the hydatid cyst shonld be removed, and this may 
be readily accomplished by excising the portion of iris on 
which the vesicle is implanted, as in the operation of 
iridectomy. An interesting example of this rare disease 
is recorded by Mr. T. Pridgin Teale in the Eoyal London 
Ophthalmic Hospital Reports, vol. v. page 320. A cysti- 
cercus within the eye mnst be regarded as a very grave 
affection ; and if it be detected in the vitreons, an attempt 
shonld be made to remove it, even thongh the endeavour 
to do so would necessitate a preliminary extraction of the 
lens, as in the case recorded by Von Graefe.* 

Melanotic Saecoma wiU occasionally spring from the 
iris, although the usual site for this growth is from the 
choroid. When the disease has been satisfactorily diag- 
nosed, there should be no delay in excising the eye. See 
Intba-ocular Tumours. 



, functional derangements of the iris. 

Mydriasis, or dilatation of the pupil, may arise from 
intra- and extra-ocular causes, and also from the action 
of certain drugs on the sphincter pupillaB of the iris. 

The intra-ocula/r changes, or morbid states of the eye, 
which produce mydriasis, are — increased or glaucomatous 
tension of the globe ; diseases of the choroid or retina ; 
and injuries which affect the ciliary nerves either by lace- 
ration or by pressure on them by a blood-clot. 

The extra-ocular causes are complete paralysis of the 
third nerve, or palsy only of those filaments of it which 
supply the pupil ; disease of the optic nerve beyond the 
eye ; or the presence of a cerebral tumour or some other 
disease of the brain. It is often veiy difficult to ascertain 
the cause of mydriasis, as it will frequently occur sud- 
denly in one eye, without any other paralytic symptoms, 
and with only a very slight impairment of vision. In 
this condition I have known an eye remain for many years, 
the pupil continuing fixedly dilated a third or a half more 
than that of the other eye, and without any further evL- 
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dence of disease being manifested. In &nch cases it is 
probable that there is no absolute paralysis of the fila- 
ments of the third nerve which supply the iris, but simply 
a preponderance of power in the radiating over the 
sphincter fibres, possibly due to some reflex irritation. 
This theory is strengthened by the fact that atropine will 
usually induce a further dilatation, showing that the 
sphincter of the iris still exerted some control in limiting 
the size of the pupil. With mydriasis there is diminution 
and sometimes complete loss of the accommodative power 
of the eye. To ascertain if the impairment of vision be 
due solely to the dilated pupil, it is only necessary to try 
the effect of making the patient look with the affected 
eye through a pinhole aperture in a piece of card held 
close to the eye, when, if there be no loss of accommoda- 
tion and the retina be sound, the acuteness of vision wiU 
be restored. 

Treatment — In some cases of mydriasis I have found 
great benefit from the guttse eseriae (F. 18) dropped once 
daily into the eye. It will sometimes give complete relief to 
the sense of aching caused by ordinary daylight, and 
also benefit the sight. The mist, potass, bromid. c. ferro 
(F. 98) will often do good. 

Mydriatics. — Of the drugs which exercise a dilating 
influence on the pupil, the most prominent are sulphate 
of atropia, extract of belladonna, sulphate of duboisine, 
and sulphate of daturine. 

The sulphate of atropia prepared from belladonna is 
the most rapid and efficient of all the mydriatics we at 
present possess. Its effects are produced by the solution 
of atropia permeating the cornea, and coming into direct 
contact with the nerves of the iris. This has been proved 
by tapping the anterior chamber of an eye under the in- 
fluence of atropine, and with the ac^ueous dilating the 
pupil of another eye. Its action is chiefly if not entirely 
due to its paralyzing the filaments of the third nerve, 
which go to the iris, and thus producing complete relaxa- 
tion of the sphincter pupillae. From Ruete's observations 
it would appear that atropine also stimulates the radiating 
or dilating fibres of the iris to contract, as he found that 
Jbhe widely-dilated pupil which accompanies complete 
paraljsis of the third nerve would expand further under 
the influence of atropine. In practice the sulphate of 
atropia is preferred to the alkaloid, on account of its 
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greater solubility. Applied to the eye in solation, it is 
in most cases a direct sedative, but after long continued 
aoid frequent instillation, it will often create a good deal 
of conjunctival irritation, and occasionally a granular 
condition of the conjunctiva, which will, however, generally 
subside after giving up the atropine. In exceptional 
cases it is a powerful irritant, and will give rise to acute 
inflammatory symptoms. I have related examples of the 
anomalous effects of atropine in a short paper in the 
Ophthalmic Eospital Reports.* They are no doubt due to 
some peculiar idiosyncrasy on the part uf the patient which 
renders him intolerant of atropine. It has been suggested 
that the presence of some free acid is the reason of the 
sulphate of atropia acting occasionally^ as an irritant; 
but this theoiy is untenable, as the drug is a neutral salt. 

Stflphate of Duhoisine, — ^The mydriatic power of the 
duboisia myoporoides was first acciaentally oiscovered by 
Dr. Bancroft, but for the complete investigation of the 
properties of this drug we are indebted to Dr. Binder and 
Mr. Tweedy -t It is the most powerful mydriatic we at 
present possess, and is of use in paralyzing the accom- 
modation before testing the refraction of the eye. It must 
be used with caation, as the dropping of a solution of it 
into the eye is apt to produce poisonous symptoms which 
are very alarmmg to the patient. The symptoms oc- 
casioned by the drug are restlessness, hallucinations, gid- 
diness, and, in extreme cases, loss of voluntary power of 
the extremities. 

SuJ/phate of datv/rine prepared from the datura stra- 
monium is a very useful mydriatic in cases where the sul- 
phate of atropine produces irritation. It is often tole- 
rated without inconvenience when atropine cannot be 

borne. 

All the mydriatics have a tendency to favour, and will 
occasionally even produce, an increased tension of the 
globe. They should not therefore be used in glaucoma, 
nor in those affections of the eye in which there is any 
increase of tension. 

Mtosis, or contraction of the pupil, may arise from a 
spasmodic action of the sphincter pupillse, or from a loss 

* On some of the Anomaloas Effects of Atropine on the Eye, 
Boyal London Ophthalmic Hospital Reports, vol vi. p. 119. 

t Lancet, March 2, 1878. 
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of power in thef dilator or radiating fibres of the iris. It 
may be produced by hypersastliesia or over-sensibility of 
the retina ; or it may be acquired from the constant habit 
of working at minute objects, as in watchmaking, Ac, 
I'he most frequent cause, however, of myosis, is some 
affection of the spino-sympathetic filaments which supply 
the radiating or dilating fibres of the iris. Myons is met 
with in disease of the upper part of the spinal cord — ^that 
portion of it which sends nervous filaments to the cer- 
vical sympathetic ^nglia. Tumours in the neck pressing 
on the sympathetic nerves have been long known to 
produce myosis. Dr. Ogle* has reported a very in- 
teresting case in which the right carotid was tied by Mr. 
Henry Lee, on ac^unt of an aneurism in the right side 
of the neck. The right pupil was small (not contracted, 
however, so much as it might be), and not influenced by 
the light of a candle, whilst the left pupil was lar^e and 
responsive to light. The man had been for nineteen 
years and a half a soldier, and had generally enjoyed 
good health until about five years berore when he was 
shot by a bullet, which passed through the outer third of 
the right clavicle, making its exit about an inch behind 
that bone. Between seven and eight weeks afterwards, 
the wound quite healed, and he rejoined his regiment in 
the field. Since that time he has had a series of abscesses 
in the neck. He was ultimately invalided to England, and 
sent to Netley, where he was found to have an aneurism 
in the neck, for which he was afterwards admitted into 
St. George's Hospital. In this patient, the myosis was 
probablj[ due to injury of the cervical sympathetic nerve. 
Atropine has usually but little infiuence upon the con- 
tracted pupil; it may enlarge it slightly, but it will seldom 
dilate it wid^y, showing that the cause of the myosis in 
such cases is due to a more or less complete paralysis of 
the radiating fibres of the iris, which will not dilate the 
pupil even when the sphincter or circular fibres have 
been completely relaxed. The pupils of one or both eyes 
may be affected with mvosis. I have seen several cases 
where both pupils have been contracted to the size of pins' 
heads, and nave remained in this state for years witnout 
more annoyance than a slight diminution in the acuteness 
of vision. When myosis is dependent on some' morbid 
state of the spino-sympathetic nerves, there is generally a 



* Lancet, March 13, 1869. 
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great desire for strong lights, with which the patient is 
often able to read the smallest type ; but in a snbdued 
light the sight is often very defective. I have lately had 
a patient suffering from extreme myosis who literally sur- 
rounds himself at night with a blaze of artificial lights to 
enable him to read, whilst by day he sits with the full 
glare of the sun on his boot. 

Another defect which is occasionally met with in spinal 
myosis, is colour-blindness. Dr. Argyll Robertson has 
recently related in a pamphlet,* a very interesting case 
of spinal disease in which myosis and colour-blindness 
were prominent symptoms. He has also cited other in- 
stances of this peculiar impairment of sight as having been 
produced both by disease and injury of the spinal cord. 

Treatment of Myosis.^-'No special line of treatment can 
be laid down for the cure of myosis, as it is dependent on 
so many and such varied conditions. An endeavour should 
be made to ascertain the cause of the contracted state of 
the pupil, and according to the information thus gained 
the patient must be treated. A weak solution of atropine 
may be used once daily to the eye, and it may be continued, 
if it affords relief. It is seldom, however, that the use of 
mydriatics is of any service in myosis. 

Myotics. — Of the drugs which exercise the power of 
contracting the pupil, the most efficient are extract of 
Calabar bean, sxdphate of Eserine, and nitrate of Pilo- 
carpine. 

CALABA.B. Bean — Physostigmatis Faha, — For the know- 
ledge we possess of the peculiar properties of the Calabar 
bean we are indebted to Dr. Eraser and Dr. Argyll 
Robertson. The former gentleman in 1862 discovered its 
influence on the pupil ; and the latter in 1863, its effects 
upon the accommodation of the eye. 

The Calabar bean rapidly induces extreme contraction 
of the pupil, and a myopic state of vision, and this it 
does by stimulating the branches of the third nerve, and 
producing a temporary spasm of the sphincter pupillas 



* Eye Symptoms in Spinal Disease. Oliver & Boyd, Edin- 
burgh, 1869. 
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and ciliary muscle. In from five to ten minutes after the 
application of the drug the pupil begins to contract, and 
in from half to three-quarliers of an hour it has reach^ 
its maximum effect. The pupil is then reduced to rather 
less than a line in diameter, and the eye is rendered 
myopic, the near and far points being approximated to 
the eye. These changes last for a variable time in ac- 
cordance with the strength of the solution which has been 
used. The accommodative power is often restored in a 
few hours, whilst it will frequently take two or thr^e days 
before the pupil will regain its normal size. The bean 
also possesses the power of counteracting for a time the 
influence of atropine. Thus, if a little of a strong solu- 
tion is introduced into the eye whilst the pupil is dilated 
to its utmost with atropine, it wQl generally cause it to 
contract to its natural size, and sometimes even below it, 
if the dilatation of the pupil is due to a weak solution of 
atropine. This effect, however, of the bean is evanescent, 
and passes off in a few hours as the atropine resumes its 
sway over the pupH'. 

The best preparations of the Calabar bean are the sul- 
phate of eserine and the extract of the Calabar bean. 
Gelatine discs impregnated with either of these drugs are 
very efficacious. 

Sulphate of Eserine, prepared from the Calabar bean, 
is the most efficient myotic we possess. The solution 
(F. 18), when made with the freshly -prepared sulphate, 
is of a light dirty-greenish colour, but it rapidly changes 
to a dark red. This decomposition does not affect its 
activity. 

Nitrate op Pilocarpine is obtained from Jaborandi 
(the leaves of a species of Pilocarpus). It is an efficient 
myotic, but is less active than eserine. It may be used 
in solution (F. 20) or in gelatine discs. 

All the myotics have a tendency to reduce excess of 
tension of the globe. They are very valuable in cases of 
incipient glaucoma, and in those ulcerations of the cornea 
which are associated with increased tension. 
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OPERATIONS OF THE IRIS. 

Fig. 17. The Operation of Iri- Fig. 18. 

BECTOMY. — A spring- stop 
speculum having been 
placed between the lids, 
the operator standing be- 
hind the head of the pa- 
tient, seizes with a pair of 
forceps in his lefb hand 
the coinunctiva and sub- 
jacent fascia of the eye, at 
a part near the cornea, 
opposite to that at which 
he is about to introduce 
the point of the iridec- 
tomy knife; whilst with 
his right hand he makes 
an incision in the scle- 
rotic with a lance- shaped 
knife (Fig. 17) at about 
one line from the margin 
of the cornea, so that the 
point of it may enter the anterior chamber just 
in front of the ciliary attachment of the iris. 
In directing the blade of the knife across the 
anterior chamber, care should be taken to keep 
the point of the instrument slightly forwards, 
so as to avoid the risk of wounding the lens. The 
surgeon now hands over the forceps, which fixed 
the eye, to his assistant, who, if necessary, ro- 
tates the globe a little downwards, and steadies 
it whilst he excises a portion of the iris. If the 
iris is already prolapsed, as often happens, he 
at once seizes it with a pair of iris forceps 
(Fig. 18), or if not, he introduces the blades of the forceps 
through the wound, and makes them grasp the iris 
near the pupillary border, and then, drawing a portion 
of it out of the wound, he cuts it off with a patr of fine 
scissors. 

When the anterior chamber is so shallow that the 
iridectomy knife cannot be used without incurring the risk 
of wounding the lens, the incision in the sclerotic should 
be made with an ordinary cataract knife, or with Graefe's 
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linear extraction knife. . The point of the blade after it 
has pierced the sclerotic should be directed along the rim 
of the anterior chamber for a distance in accordance with 
the desired size of the incision, and then making the 
connter-pnncture, it should cat its way out as in the ordi- 
nary flap extraction. 

If there be excessive dilatation of the pupH, as in cases 
of advanced glaucoma, it is well to cause its contraction 
by means of the Calabar bean before proceeding to iridec- 
tomy. A few drops of the guttae physostigmatis fabso 
(F. 19) or guttaB eseriaB (F, 18) may be dropped ' into the 
eye about one hour before the operation. With the pupil 
contracted, the surface of the lens is protected by a broad 
band of iris, and the chance of its being pricked by the 
point of the knife is greatly lessened. 

Abtificial Pupil. — ^To gain the full benefit which an 
artificial pupil will afibrd in properly selected cases, the 
cornea should be first very carefully examined, and, if 
necessary, by oblique illumination with ophthalmoscopic 
light, to determine the part opposite to which an artificial 
pupil will be the most effective. In examining the cornea, 
the two points to be noted are — 1, its transparency, and 
2, its curvature : that part should be selected which is the 
most transparent,, and which haa the most normal curve. 

The operation most in use for the formation of an arti- 
ficial pupil is iridectomy ; but there are many cases for 
which it is not suited,, when one of the following methods 
may be selected^ according to the special indications which 
the eye may present : — 

1. With a broad needle and Tvrrell's hook. 

2. By iridodesis or ligature of the iris. 

3. By division of the iris with a pair of scissors. 

1. To make an Artificial PupU vrith a Broad Needle and 
TyrrelVs Hook. — The patient lying on a couch, a spring- 
stop speculum (Fig. 19) is to be introduced between the lids, 
so as to keep them apart. The operator standing behind 
the head of the patient, with one hand seizes the con- 
junctiva and submucous tissue of the eye with a pair of 
forceps, so as to steady it, whilst with the other he makes 
an opening in the extreme margin of the cornea with a 
broad needle. Having completed the incision, the broad 
needle is to be withdrawn, and the eye being still held 

II 2 
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Fig. 19. 




by the forceps, a Tyrrell's hook j(Fig. 20) is to be 
passed sidewa/ys through the corneal wound into 
Fig. 20. the anterior chamber and onwards across the 
A iris to the pupil, when it is to be turned with 
the hook downwards, so as to catch the pupil- 
lary edge of the iris, and then to be slowly and 
carefully withdrawn from the eye. When the 
hook approaches the opening at the mar^n 
I of the cornea, it must be again turned on its 
I side, or a difficulty will be experienced in getting 
R. it out of the eye. As soon as the iris is drawn 
|l from the eye, the assistant should cut it off 

I I close to the cornea with one snip of a pair of 

II fine scissors. The operation is now finished; 
the speculum should be removed from the eye 

and a fold of wet linen laid over the closed lids. 

This operation is applicable to those cases where theye 
is a pupil, or at least a portion of one, to the free edge of 
which the hook can fasten itself. 

2. Artijicial Pupil hy Iridodesis or Ligature of the 
Iris. — This operation was first suggested and practised 
by Mr. Oritchett, who published an account of it in the 
Boyal London Ophthaunic Hospital Eeports, vol. i. page 
220. It may be performed as follows : — The patient lying 
on his back, a spring-stop speculum is placed between 
the lids, and the operator with one hand lays hold of the 
coniunctiva of the eye with a pair of forcei)s, to fix it, 
whilst with the other he makes an openinff with a broad 
needle through the extreme margin of uie cornea. A 
sufficiently large incision having been made for the intro- 
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dnction of the hook, or the forceps, or whatever instrn- 
meat is to be need ts seize the iris, the broad needle is 
withdrawn, and a small loopof fine ai1k(FiK. 21, a) is then 
laid over the wound. If the hook (Fig. 2i^ is the instru- 
meUt selected, it is introdaced by tne corneal wound 
into the anterior chamber, passing through the loop of 
eilk : and catching the papillary edge of the iris, it is 
slowly and carefully drawn ont of the eye. dragging with 
it the piece of iris it holds into the loop of silk. As soon 

Fio. n. 




as the iris is within the loop, the aBststant, with a pair of 
cilia forceps in each hand, seizes hold of its two ends and 
draws them firmly together, so as to canse the strangula- 
tion of the protruded portion of iris, and at the same time 
to prevent its slippintr back through the incision into the 
ftnt«rior chamber. The two ends of the ligature may now 
be cnt oS, but one end should he left longer than the 
other, for the convenience of catching hold of it with a 
pair of forceps if, with the reseoretion of the aqueous, it 
should be drawn within the oomeal wound. 

It is a matter of importance not to make the incision in 
the margin of the oomea too large, as although at the 
time it facilitates the operation, yet, as the aqueous is 
restored, the piece of iris, with the ligature on it, may be 
sacked back into the anterior chamber. 

3, Artifici-ed Pvpil 6t^ DivUiim of the Iri» with a Pair of 
BeUvors. — This operation is suited to a special class of 
cases ; those eyes in which there is no lens, and in which 
only a trace of a pnpil remains, the iris appearing as 
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a plane enrface atretched tightlj from the cioatrii to the 
circumference of the cornea. 

The point of an iridectomy knife is to 
Fib. aj, be paeeed into the anterior chamber jnat 
wiliiin the eomeo-sclerotio junction, and 
an opening- made BufEcieatl; large to admit 
eaaily the closed blades of the Bciasors 
(Fig. 22). The eciaaorB are then to be 
introduced within the chamber, and the 
sharp-pointed blade made to peuetrate the 
iris and to pasa some diataitce behind it, 
when by one clip of the BciaBora the iris ia 
I divided, and a good pupil made- If, how- 
ever, owing to the iris having loat its 
natural elasticity, the edfies of the cut 
I ^onld fail to retraot ao as to form a new 
I pnpil, a piece of the iria must be drawn 
I ont of the wound with a pair of iris forcepa, 
1 aod out off with a pair of fine Bciasors as 
a iridectomy. 
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H.HMOttRHAOK INTO THE ANTEBIOR CHiM- 

SBB. — This ia the most common form of 
intraocular hcemorrbage, and at the aame 
time the least aevere. It may yary in 
ertent from a few drope of blood to a quan- 
tity sufficient to fill both the anterior and 
thepostenor chambers 

The must uaual cansea of hemorrhage 
into the anterior chamber are, eitherrapture 
of one or more of the superficial vosaele 
of the ina, or a distinct laceration of ita 
structure or a detachment of a portion 
of the ins from its ciliary orcnmference 
(coredialyais) The blood, aa it la effused 
jrom the Werated Tessela of the iria, sinks 
at once to the bottom of the anterior chamber, quickly 
coagulates, and, if not much in quantity, may be seen as 
a small clot, occupying its lower part, and moulded aa it 
were to it. If, however, the bleeding be more severe, the 
whole anterior chamber may be filled with one large 
coagnluin, which will entirely occlude the pnpil and ina. 
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This more extensive hfemorrliage is UBoally owing to b. 
detachment of the iris from its ciliary border, wbeu, on 
account of the nomber of veBsclanecessEirily torn through, 
and also of their larger size, the quantity of blood wjuoh 
is poured out is considerable, 

PrognosU and Treatment. — When the htemorrhage is 
confined to the anterior ohainber, and there is no rupture 
of any of the external tunics of the eje, the case generally 
does weli The blood is first macerated by the aqueous 
humonr, and then rapidly absorbed. In this, as indeed in 
alt cases of injury, rest to the eyes is essential; all work 
should for a tune be forbidden, and the eyes sbonld be 
shaded from strong light. Cold applications are the beat 
suited, and aSord the mostcomfoii to the eye. A double 
fold of hnen, wet with cold wat«r, may be laid over the 
eye, and kept in its place with a single tnm of a tight 
roller, and moisteeed f rom time to time with a little fresh 
water from a sponge; or, if the eye be painful, a cold 
lotion of Ijelladonna may be used in the place of the 
water- dressing. 

CosEDuxvsis is a detachment of the iris from its ciliary 
border by which a new pupil is frequently formed. It is 
senerally caused b^ sharp otows on the eye, such as with 
Me handle of a whip, witli the cork from a bottle of soda- 




Eiteiirire mredialyiii csused by & naib which struck lh« eye 
SB it exjiloded. 

wat«T, or an accidental back blow from the hand of 
another person, or indeed from any sharp sudden violence. 
Coredialyais may be associated with rupture of the ex- 
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ternal coats of the eye, but in the majority of cases it 
Las not this severe complication. The separation of the 
iris from its ciliary connection is always immediately fol - 
lowed by free bleeding, often sufficient in quantity to fill 
the whole of the anterior chamber with a blood clot. The 
extent of the coredialysis varies very much: in some 
cases the detachment is so small as scarcely to be visible 
after all the blood has been absorbed; wnilst, in other 
instances, a third or even more of the iris may be loosened 
from the ciliary body. 

The pupillary border of the iris corresponding to the 
dialysis is paralysed from a tearing throng of the ciliary 
nerves which supply it, and that part of it is uninflu- 
enced by the action of light and shade. The complete 
circle of the pupil is thus destroyed — a defect which is 
most observable when the pupil is dilated. 

The Prognosis of cases of coredialysis when there is no 
rupture of the external coats of the eye is favourable. A 
guarded opinion should, however, be always given, as the 
blow which has force enough to cause a coredialysis may 
also produce cataract or posterior hsBmorrhage. 

Treatment. — The same as in "hsBmorrhage into the 
anterior chamber." (See preceding Section.) 

Prolapse op the Ibis. — Penetrating and incised 
wounds of the cornea are generally followed by imme- 
diate prolapse of the iris. The extent of the protrusion 
varies with the size and the position of the wound. A 
small penetrating wound near the margin of the cornea 
is more likely to be attended with a prolapse than a large 
incised one near the centre. 

Prolapse of the iris is very commonly associated with 
injury to the lens ; but as a rule, we have first to direct 
our attention in the treatment of the case to the prolapsed 
iris, leaving the traumatic cataract to be dealt with at a 
future period. 

A prolapse of the iris may be treated in three different 
ways : — 

1. By removing with a pair of fine scissors the prolapsed 
iris. 

2. By a compress applied externally over the closed lids. 

3. By frequent puncturings of the prolapsed iris with 
a fine needle. 

1. By Removing with a Pair of Scissors the Prolapsed 
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Iris. — There is no doubt that, when it can be accom- 
plished, the best treatment is to excise the prolapsed iris 
cleanly from the wound, so as to allow its edges to fall 
together. In a recent case, the speculum having been in- 
troduced between the Ms, the prolapsed iris should be 
seized with a pair of iris forceps and drawn from the 
wound and then snipped off sharply with a pair of fine 
scissors. A drop of eserine (F. 18) may be then dropped 
into the eye, so as to cause the pupil to contract and the 
lids be closed with a compress. This operation requires 
great care, and should generally be done under an anaes- 
thetic. 

2. By Com/press, — ^When either from the time which has 
elapsed since the accident, or from the state of the wound, 
it is found impossible or deemed inadvisable to excise the 
prolapsed iris, a compress should be applied over the closed 
lids. It keeps the eye in a state pf rest, excludes light, 
and tends to prevent an increase of the prolapse. 

3. Frequent Fundurings of the Prolapse with a Fine 
Needle are most useful in cases of extensive prolapse of 
the iris, near the margin of the cornea, of long standing, 
and where the prolapsed iris has become adherent to the 
edges of the wound and coated with lymph. In such 
cases it is impossible to excise the protruded iris, and fre- 
quent puncturings of it do good. The prolapse should be 
pricked at one or two points, so as to cause the aqueous 
to escape and its sides to collapse, and at the same time 
to permit the edges of the wound to close upon it. 

The general treatment must be strictly soothing, and 
great care should be taken of the eye for at least six 
months after a wound followed by prolapse of the iris, 
even though the lens may have escaped all injury. Both 
eyes should be shaded, and all strong lights should be 
carefully excluded. The eyes should be protected from 
glare when out of doors by spectacles with dark neutral- 
tint glasses. 

Soon after the accident' two or three leeches should be 
applied to the temple of the injured eye ; and three or 
four times during the day the eye should be bathed with 
a belladonna lotion (F. 39) ; or it may be fomented with 
a warm decoction of poppy heads. A few drops of the 
solution of the sulphate of atropia, gr. 1 ad aqusB Jl, 
should also be dropped into the eye twice a day, as it is 
of importance to keep the eye under the influence of bella- 
donna for the first two or three days at least after the 
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accident. If a compress is applied over the eye, it slioald 
be removed three times daily, to allow of the eye being- 
bathed with the lotion ; bnt if one of the other plans of 
treating the prolapse be adopted, in addition to bathing 
the eye, a fold of linen wet with the lotion may be laid 
over the closed lids. 

No prolapse of the iris should be very lightly regarded ; 
for I have seen complete blindness follow from what has 
appeared at first a comparatively slight injury. 



IRIDO- CHOROIDITIS AND CHOROIDO-IRITIS. 

Inflammation of the iris and choroid is not a primary 
disease, that is to say, the two structures are seldom 
simultaneously affected. It is caused either by the exten- 
sion of an iritis to the adjoining choroid, or by the spread- 
ing of an inflammation of the choroid to the iris. Two 
forms of inflammation of the iris and choroid may there- 
fore be recognised. 

1st. When the disease commences with iritis and tjie 
choroid is secondarihf .aJSected. To this form the term 
irido-choroidiHa is applied. 

2nd. When the primary disease is in the choroid, and 
the iris is secondarily involved. To this form the term 
choroido-vritis is appHed. The prefix in each name indi- 
cates the structure first affected. This classification is 
important, as the two diseases are not identical, but differ 
both in their progress and ultimate results. 

1st. Ibido-choboiditis is an extension of an inflamma- 
tion from the iris to the choroid. It is most liable to occur 
in eyes which have had frequent recurrence of iritis, and 
where a complete adhesion nas formed between the pupil- 
lary margin and the capsule of the lens. This "exclusion 
of the pupil" exerts a very prejudicial influence on the 
eye. The pupillary border, tied down by synechise to'the 
lens capsule, is repeatedly pulled on by the iris in its 
abortive efforts to dilate and contract the pupil under the 
influence of light and shade, or in concert with the action 
of the iris in the other eye ; and thus a constant source 
of irritation is maintained. The communication between 
the anterior and posterior chambers of the eye through 
the pupil is closed, and the proper balance of fluid 
between them is destroyed. The aqueous consequently 
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acciiiniilates in excess in the posterior chamber, and 
presses forward the iris towards the cornea, rendering its 
surface convex, and throwing into small irregular bnlgm^s 
those portions of the iris which have undergone atrophic 
changes from the frequent recurrence of inflammation. 

Symptoms. — The early symptoms are those of iritis, 
from the first attack of which the patient may have re- 
covered, but having suffered from one or more relapses 
the whole or the greater part of the pupil becomes bound 
down by synechias, and lymph is effused on the cajjsule of 
the lens within the pupillary area. The iris is now 
graduaUy pushed forwards towards the cornea from an 
accumulation of the aqueous in the posterior chamber ; 
its striation is blurred and indistinct; its surface, dis-* 
coloured and hazy, is convex instead of being plane ; and, 
if the disease has been of long standing, it is marked by 
irregular knotty bulgings from atrophic portions yielding 
to the pressure of Sie fluid behind it. At this stage 
there is frequently a difl'used haze of the vitreous with 
floating opacities. The vision is always greatly impaired, 
and especially in those cases where the iris is much arched 
forwards; and occasionally there is considerable limita- 
tion of the field. The contracted pupil, opacity of the 
pupillary portion of the lens capsule, and nazy vitreous 
prevent the ophthalmoscope from affording much infor- 
mation as to the state of the parts at the fundus of the 
eye. This must be estimated partly by the general 
appearance of the structures which can be seen, but 
chiefly by an accurate examination of the amount of 
sight and the extent of the field of vision. During the 
inflammatory attacks the tension of the globe is apt to be 
greatly increased, but in the later stages of the disease 
file eye becomes soft from atrophy of the structures 
within it. 

2nd. Choroido-ibitis is an inflammation which com* 
mences in the choroid, and afterwards extends to the iris. 
It is a more severe affection than the preceding and less 
amenable to treatment. 

Symptoms. — The early symptoms are failing sight, a 
slightly-dilated and sluggish pupil, and turbidity of the 
yi^'eous. There is nothing in the external appearance 
of the eye to account for the great impairment of sight. 
The disease at this stage is confined to the choroid, out 
after a time it gradually extends itself to the iris, and 
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symptoms of a low form of iritis are developed. The 
iritic symptoms are of a subacute form, and very insi- 
dious in their progress. They are usually accompanied 
with some irritability and redness of the eye, especially 
in the ciliary region. The impairment of sight steadily 
increases, the field of vision becomes contracted, and por- 
tions of it are occasionally destroyed either from partial 
detachments of the retina, or from patches of atrophy of 
both the choroid and retina. The tension of the globe as 
a rule remains unaltered, until during the later stages of 
the disease, when atrophic changes in the recently in- 
flamed structures cause the eye to becom© soft. 

The Prognosis of irido-choroiditis is more favourable 
than that of choroido-iritis. In the former the defect of 
sight may be chiefly due to the central opacity of the lens 
capsule, the vitreous being still clear, and the choroid but 
little affected. When such is the case, there is a good 
prospect of the eye under proper treatment regaining 
useful vision. In choroido-iritis the impairment of vision 
is usually great, and clearly dependent on changes at the 
fundus of the eye. The most hopeful cases are those in 
which there is a fair field of vision, with an ability to read 
large type, and with the globe of the normal tension. 
When the eye is soft, the field much contracted, and 
there remains only an imperfect perception of light, the 
prognosis is very bad, for no benefit will be derived by 
any operative procedure. 

Treatment. — Although both irido-choroiditis and cho- 
roido-iritis may arise from many causes, yet a large 
number of the cases are dependent on sjrphilis. A 
careful inquiry should therefore be always made into 
the previous history of the patient, as if a syphilitic 
taint can be discovered, it forms a good ground upon 
which to found the treatment, and the prognosis is 
more favourable than when the source of the disease 
cannot be traced. If syphilis is the probable cause, the 
treatment recommended for Retinitis Syphilitica should 
be followed. If, however, the source of the inflammation 
should be due to a rheumatic diathesis, the treatment 
advised for Rheumatic Iritis, page 87, should be adopted. 
No permanent benefit, however, will be gained by the 
mere use of medicines, and soothing applications to the 
eye; so long as the iris remains tied down to the lens 
capsule, and the communication between the anterior and 
posterior chambers is destroyed, recurrences of the inflam- 
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mation are liable to occar. As soon therefore as the eye 
has become free from active irritation an iiidectomy 
should be performed : firstly, with the object of restoring 
the channel through the pupil between the anterior and 
posterior chambers; and, secondly, for the purpose of 
making an artificial pupil, and exposing a portion of 
transparent lens and capsule, through which the pa- 
tient may have better vision. There are several diffi* 
culties which beset the operation of iridectomy in these 
cases. 

a. From the shallowness of the anterior chamber, owing 
to the iris being pressed forwards towards the cornea, it 
is often unsafe to use the triangular-shaped iridectomy 
knife. In such cases Graefe's cataract knife should l>e 
used in the manner recommended in "the operation of 
iridectomy," page 98. 

/?. In drawing out the portion of iris through the wound, 
previous to excising it, the pupillary border which is 
adherent to the lens capsule often becomes detached and 
remains in situ. No attempt should be afterwards made 
to get it away, as it in no way interferes with the good 
effect of the operation. 

y. The iris may be so rotten and have formed such 
broad adhesions between its posterior surface and the 
lens capsule that there may be difficulty in drawing out 
a portion of it with the forceps ; or, after the iridectomy 
has been completed, the sight may be in no way improved, 
owing to the exposed lens capsule being covered with 
uvea. In such cases it is generally advisable to remove 
the lens at a future operation. 

5. The pupillary border of the iris is often so firmly 
adherent to the capsule of the lens that, in drawing out 
the portion of iris previous to excising it, the lens capsule 
is torn.* As a consequence of this accident, which is 
absolutely unavoidable, cataract follows. 

SYMPATHETIC OPHTHALMIA 

Is a peculiar inflammation of one eye excited by some 
special irritation in the other. 

There are two forms of sympathetic ophthalmia. 

The first, from bein^ the slighter of the two, may be 
called sympathetic irritation. 

The second is the severe disease now so well known by 
the name of sympathetic ophthalmia. 
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Sthpathetic Ikbitation consists of attacks of extreme 
irritability of the sound eye, which may come on when- 
ever the lost or injured one becomes inflamed. There is 
a slight indistinctness of vision, the objects seem to dance 
about, and reading tires the eye. The patient may be 
able to read No. 1 of Jaeger, and to see distant figures 
rightly, but he cannot do so for any length of time, the 
effort of accommodation soon fails, and the eye becomes 
fagged. During the attack the eye is slightly reddened, 
watery, aud irritable: occasionally it is painful; the' 

Eatient has neuralgic shootings in it, and this may then 
e the symptom which gives the greatest trouble. The 
attack generally lasts for some days, or it may even con- 
tinue for one or two weeks, and then gradually cease ; the 
recovery being frequently coincident with the cessation of 
the irritation in the injured eye. 

The points in which sympathetic irritation differs from 
sympathetic ophthalmia are — 

1. Although the eye may be subjected to frequent 
recurrences of the attacks, yet no fibrinous effusions nor 
disorganising changes of its different tissues take place. 

2. The excision of the lost or injured eye at once arrests 
the disease. All sympathetic irntation ceases when the 
cause which ^ave rise to it is removed. 

Stmpathetic Ophthalmia is essentially an adhesive or 
fibrinous inflammation. Seldom if ever does an eye with 
sympathetic iuflammation suppuriEite. Its tendency is to 
rapid plastic effusions, which soon become organised and 
incapable of absorption — blending the different tissues 
together, impairing their textures, and destroying their 
functions. The eye is generally attacked bjr the disease 
without having pain as a warning. The mflammation 
often creeps on unheeded by the patient, and the first 
symptom which frequently draws trie attention to the ap- 
parently sound eye is a slight defect in its ability to define 
clearly, and a general pinkiness of the globe. In children 
I have seen the disease thoroughly established before they 
have been brought for advice, simply from the fact that 
the absence of pain induced the parents to think lightly 
of the affection. When once fairly started, sympathetic 
ophthalmia is very difficult to subdue, and even when 
arrested it is liable to frequent recurrence. The iris, 
ciliary processes, and choroid are the parts primarily 
affected by the disease ; but the other tissues of the eye 
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soon become secondarily involved. As a rule, the disease 
commences in the iris, and its progress is backwards Ifo 
the choroid. 

The peculiar tendency of this sympathetic inflammation 
to cause rapid e£Pusion of lymph is manifested from the 
very commencement of the disease. At an earty period 
the pupil is fixed by adhesions to the anterior capsule of 
the lens. The lymph is not deposited on the surface in 
nodules, as in syphilitic iritis, but it occurs in the form of 
an infiltration invading the very texture of the iris. In 
the synechias which are formed, it is not simply the 
pupillary margin, but the whole posterior surface of the 
iris which contracts adhesions to the capsule of the lens, 
so that if at a future period an attempt be made to form 
an artificial pupil by tearing away a portion of the iris, 
the exposed part of the lens capsule will be found covered 
with uvea, indicating exactly the extent of adhesion 
which had existed between it and the posterior surface of 
the iris. 

Early in the disease when the iris is saturated with 
lymph, it is soft and rotten ; but at a later date, when all 
tne acute symptoms have passed away, the iris has become 
completely changed in its character; it is excegsively 
tough, has lost all its elasticity, and is converted into a 
dense fibrous membrane. 

The causes of sympathetic ophthalmia are — 

1. Wounds of the eye, and especially those which in- 
volve the ciliary region or that part which extends for 
about one-eighth of an inch backwards from around the 
cornea, a space in which lie the ciliary muscle and ciliary 
processes. 

2. The lodgment of foreign bodies within the globe. 

3. The irritation excited by degenerative changes taking 
place in eyes already lodt. 

Sympathetic ophthalmia Is seldom, if ever, excited by a 
suppurative inflammation of one eye. This fact was 
noticed by Von Graefe, and my own experience accords 
with it. If, however, a foreign body is within the globe, 
suppuration does not lessen the danger which its presence 
in tne stump will keep up. 

The age of the patient has a remavTcahle influence on 
this disease. — The young are much more prone to it than 
the old, and it runs its course more rapidly in the child 
or the young adult than it does in the middle-aged or the 
old. 
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The period at which sympaihetic ophthalmia may come 
on after am> injury. — It is difficult to assign any date at 
which sympathetic ophthalmia may be expected, or after 
which tne sound eye may be considered as safe. So long 
as the irritation primarily excited by the injury continues, 
the sound eye may sympathise. The risk cannot be said 
to haye passed away until the injured eye has quite re- 
covered ; the sclerotic must have regained its normal white- 
ness, and all photophobia and lachrymation have ceased. 

If the injury is from a foreign, body within the eye the 
sound eye may become sympathetically affected at any 
time, and after the lapse of any number of years. 

Tension of the Eye. — The tension of a sympathetically 
inflamed eye varies with the development of the disease. 
In the early stages it is usually increased, sometimes to 
the extent of T 2 or 3, so that the globe cannot be in- 
dented with the fingers. This state of increased tension 
may continue during many months, or even last beyond a 
year. It may accompany the acute or subacute syAiptoms 
which precede atropny. If the disease runs on unabated 
and unarrested, the increased tension subsides, and the 
eye gradually becomes softer than normal, and sinks to 
— T 2 or 3. The vitreous slowly atrophies, loses consis- 
tency and diminishes in bulk, and with these changes the 
eye softens. But, worst of all, as the atrophy of the 
vitreous proceeds, the retina is deprived of its normal 
support, and falling forwards becomes partly or com- 
pletely detached. 

Symptoms, — At the commencement of the attack the 
eye is irritable and abnormally sensitive to light ; there 
is some lachrymation, the conjunctiva is a little injected, 
and the pupil is decidedly sluggish in its action; the 
power of focusing the eye for near objects is diminished ; 
and the patient is unable to maintain a prolonged ac- 
commodative effort. Reading quickly induces latigue, 
the words become confused, blurred, and at last indistin- 
guishable, A few minutes' rest and the eye can resume 
its work, but the same symptoms shortly reappear and 
oblige it to desist. 

If the disease progresses, the globe from sclerotic injec^ 
tion assumes a pinkish appearance, with a distinct ciliary 
zone round the cornea, showing internal congestion. The 
pupil contracts adhesions to the anterior capsule of the 
lens, and becomes stationary ; or if atropine be dropped 
into the eye, it dilates only slightly irregularly, and 
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Fig. 24 repreBeDla as well as an engraving can, tie np 
Pdu-ance of an eye sufTering irom ajmpaChetic ophthalmin. 
It was drawn fmm a young man, leL eighteen a glaax-blowcr, 
wlio had lost hia left eye from an injury he received ten 
men (ha previously 

At the onset of the diBeaae there is generally no -pain, 
not even sufficient to draw proper attention to the eje ; 
but in the later stages the globe is tender to the touch, 
and there ia frequently supra orhital pam Lymph is 
Bpeedily effiiaed in large quantities as an infiltration into 
the different tissues involved in the inflammation ; the 
pupillary area of the capsule of the lens is covered and 
the iris almost soaked with it This emdation rapidly 
becomes organised, and contracts firm adhesions between 
the posterior surface of the ins and the lens capsule. 
GommencinR generally in the iris, the disease extends, 
itself back co the choroid, and a form of irido -choroiditis 
is established, very difficult to arrest. 

Treatment. — In the treatmeat of sympathetic inflam- 
mation of the eye, we must consider — I, how to arrest 
the pro^e£B of the disease; and, 2, how to deal with an 
eye which remains damaged after the disease baa been 
arrested. 

1. Haw to aarreet the progresa of the dieeaae. — If the 
sympathetic inflammation of one eve is dependent on 
injnry to the other, and it is clear that tho wonnded eje 
is irreparably blind ; or if the exciting cause of the mis- 
chief is a previously lost ^e becoming inflamed, then 
there cannot be a moment s hesitation about the pro- 
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priety of at once extirpating the diseased or the injured 

The importance of removing at an early period an eye 
which has been so injured as to be useless, and which is 
exciting irritation in the other, or the inflamed remnant 
of a lost eye which is acting in the same prejudicial man- 
ner, cannot be exaggerated ; for though in the very early 
stage of sympathetic ophthalmia the removal of the cause 
of irritation will and generally does cause its subsidence, 
yet when the disease has thoroughly taken hold of the 
sound eye, even the removal of the lost one may fail to 
arrest its progress. 

General Treatment, — Absolute rest to the eyes is impe- 
ratively demanded ; all reading, writing, or tine work of 
any kind, must be forbidden ; when at home, the room 
should be kept darkened and, when out, dark neutral- 
tinted glass goggles should be worn. It is impossible to 
overrate the importance of keeping the patient for a long 
period in a very subdued light ; it affords the best hope 
of success, and places the eyes in a position to receive 
most favourably the influence of any other treatment 
which may be adopted. However well the patient may 
progress, the order to rest the eyes and abstam from work 
should not be rescinded for at least from six to eight 
months. The disease is very recurrent in its nature, and 
the too soon exposing the eyes to the stimulus of stromg 
light will increase the chances of relapse. 

The patient should be well fed, as the disease is very 
depressing, and tonics of quinine, iron, or bark should l>e 
prescribed. I have occasionally found the mineral acids 
with tincture of nux vomica (F. 72) do good. From 
the use of iodide of potassium and perchloride of mer- 
cury, both of them favourite medicines in the treatment of 
irido-cboroiditis, I have never known the slightest benefit. 

In some cases I have seen decided improvement from 
a moderate inunction of mercury, but quinine in one- or 
two-grain doses must be given at the same time. 

Local Applications, — Belladonna in one form or another 
affords the most grateful application to the eyes. A solu- 
tion of atropine, of the strength of one grain to the ounce, 
should be dropped into the eye three or four times a day. 
It is a direct and very excellent sedative to the eye, allays 
irritability and relieves pain, and sometimes it seems to 
exert almost a specific action on the disease. The frequent 
use of a belladonna lotion (F. 39) also gives great comfort. 
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"No operation should be performed either with the view 
of arresting the disease, or for the purpose of making an 
artificial pupil so long as the eye is innamed. 

2. How to deal vnth an eye which remams damoffed after 
the disease has been a/rrested, — If the disease has been 
stayed before the deeper parts of the eye have been seri- 
ously implicated, and a fair perception of light remains, 
much may be done by operative treatment to restore useful 
vision to the eye. The objects to be attained are, the for- 
mation of a new pupil and the extraction of the lens. 
There are very few eyes which have suffered from sym- 
pathetic ophthalmia in which an artihcial pupil can be 
satisfactorily made without at the same time removing 
the lens. The iris has become so changed in structure, 
and so adherent to the lens capsule, that it is difficult and 
often impossible to perform an iridectomy ; and even when 
this can be accomplished, it usually fails to benefit the 
sight, from the exposed capsule of the lens being coated 
with uvea. It is therefore generally advisable to endea- 
vour to remove a portion of uis and to extract the lens 
in the one operation. If no iridectomy can be performed, 
the lens may be extracted by making a sufficient opening 
through the closed pupil with the cyscotome (Fig. 33) ; or 
if necessary with the iris scissors (Fig. 22). A second 
operation will be afterwards required to make a new pupil. 

The extraction of the lens seems to exert a beneficial 
influence on the eye, as after it has recovered from the 
effects of the operation, it is much less disposed than it 
was before to a recurrence of the inflammation. 

GLAUCOMA. 

There are three forms of this disease — 

1. The acute and subacute inflammatory. 

2. The chronic or simple. 

3. The consecutive or secondary. 

The characteristic symptoms of all are increased ten- 
sion of the globe, impairment of the field of vision, and 
fading sight. The progress of each differs, but if unin- 
terrupted by treatment, the end is the same — sooner or 
later irreparable blindness. 

To ascertain the tension of the globe. (See page 121.) 

The ifn/pai/rment of the field of vision in glaucoma is 

very great. It usually commences at the inner or nasal 

side, at which part it is sometimes completely wanting. 

In some cases the field is simply contracted, and this 

i2 
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occasionally goes on to such an extent that the patient 
will describe his limitation of vision " as if he were look- 
ing through a tube." In other cases portions of the field 
are completely obliterated, so that in certain directions the 
eye is bund. 

To determine cmd map out the field of vision, (See Article 
on this subject.) 

Causes.— -GlaxLComa. is a disease of advanced Hfe, the 
large majority of the cases being in patients over forty- 
five years of age. There are, however, exceptional in- 
stances in which it has occurred at a much earlier date. 
Glaucoma may be idiopathic, that is, it may develop itself 
in an eye without any apparent cause ; or it may be de- 
pendent on an injury, or on some form of inflammation 
of the eye to which it is secondary. 

The advent of an attack of acutp glaucoma seems to be 
sometimes due to a sudden mental shock occurring to a 
person already depressed, and with eyes probably predis- 
posed to the disease. Thus, I have on several occasions 
seen it come on after severe affliction caused by the death 
of near relations, or by great pecuniary loss. In one 
case which came under my notice, a sudden fright in a 
patient exhausted by night-watching apparently induced 
the disease. The patient, a nurse, had from sheer fatigue 
fallen asleep by the bedside of the patient she was watch- 
ing, when she was suddenly awoke in the night by the 
snapping of the sash cord, and the sudden falling of the 
window. Within a few hours she had an attack of acute 
glaucoma. Patients who have suffered from gout or from 
disorders of the digestive system have been supposed to 
be specially liable to glaucoma, but this has not been 
satisfactorily proved. Both eyes may be simultaneously- 
involved ; but it is more usual for one to be first afiected, 
and for the disease to follow in the other after a varying 
interval. When one eye has suffered from glaucoma the 
other is specially liable to be attacked. 

The premonitory symptoms of glaucoma are — 

1. Rapidly increasing presbyopia, the patient finding it 
necessary to frequently change his convex glasses for 
stronger ones on account of his defect of sight increasing. 

2. Periodic obscurations, sudden dimness, varving m 
degree and lasting from a few minutes to several hours. 

3. Halos or rainbows around the candle or any other 
light is a frequent symptom, and one which generally 
draws the patient's attention to his eye. 
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4. Diminution oftheiield of vision And fading sight, 

5. A gradual increasing hardness of the globe. 

Sach are tlie warning symptoms of glaucoma, but they 
may be all so slight, or may make their appearances so 
slowly that they may be unheeded, and this is especially 
the case if one eye only is affected. 

1. Acute Inflammatory Glaucoma is generally sudden 
in its attack, occurring usually in eyes which have had 
premonitory symptoms, though they may not have been 
appreciated by the patient ; or it may supervene on the 
simple form of the disease, the chronic glaucoma rapidly 
and suddenly assuming the acute inflammatory type. 

Symptoms, — The eye exhibits all the external manifes- 
tations of great internal congestion and acute inflam- 
matory action. There is distension of the ciliarv vessels, 
both of the veins whie^ emerge through the sclerotic in 
front of the insertion of the recti, and of the zone of 
arteries around the cornea ; occasionally there is also 
chemosis of tlie conjunctiva. The anterior chamber is 
diminished in size, sometimes to such a degree as to bring 
the iris almost into contact with the cornea ; the pupil is 
dilated and either very sluggish or completely inactive. 
The patient sees rainbows or halos of bright-coloured 
light around the candle or gaslights. The field of vision 
is diminished, or parts of it are obliterated. The sight is 
greatly impaired, and is rapidly getting worse ; in a few 
hours it may be so reduced as to be able only to distinguish 
No. XX. or to count fingers. The tension of the globe 
is increased from T 1 to T 3, or stony hardness. The pain 
is usually most severe, oftentimes of an almost mad- 
dening cnaracter. There is a sense of aching and tight- 
ness of the globe, with pain extending around the orbit, 
along the side of the head, and down the nose, but the 
most acute agony is often referred to the back of the head. 
This is usually accompanied with severe vomiting, so as to 
give to the symptoms an aspect of a bad bilious attack, for 
which, indeed, it is unfortunately too often mistaken. 

Examined with the Ophthalmoscope the vitreous may 
be so turbid as to prevent the fundus from being seen ; 
but if the humours are still sufficiently clear, there will be 
found cupping of the optic nerve; pulsation of the retinal 
arteries, either spontaneous, or produced by the slightest 
pressure on the globe ; and a dilated and tortuous con- 
dition of the retinal veins. Small blood spots will be 
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often seen scattered at different parts of the retina. 
They are the result of capillary hasmorrhages, which take 
place in most cases of the acute, and in many of the 
chronic glaucoma. Filmy blood clots are also often 
found in the vitreous. 

I'he Characteristics of a Glaucomatous Cup. — The glau- 
comatous cup involves the whole optic disc : its margin 
is abrupt, sharp, and sometimes excavated, overlapping 
the cup, and the vessels as they curl over its edge appear 
to be either interrupted or distorted. K the excavation is 
deep, the continuity of the vessels, as they ascend the side 
of the cup and mount over its ed|^e, seems to be lost, and 
the vessels look as if they were mterrupted or broken in 
their course ; whilst if the cupping of the nerve is shallow 
the vessels appear bent or distorted as they pass over its 
edge. The optic disc is encircled bv a light-coloured 
zone. This is caused by the ed^ of the sclerotic ring 
shining through a rim of atrophied choroid, and it is best 
seen in those cases where the excavation is deepest. The 
central portion of the papilla has often a peculiar bluish- 
grey tinge which increases in intensity towards the cir- 
cumference of the nerve. So deceptive is the appearance 
of a deeply excavated nerve that it resembles more the 
prominence of a sphere than the hollow of a cup. The 
gUmcomatous excavation is perfectly distinct from what 
is termed the physiological cwp. 

The physiological cup is simply a shallow depression 
confined to the centre of the optic disc, in the site where 
the retinal vessels pass ; it looks white and glistening, 
and its sides are usually bevelled or sloping ; it varies 
greatly in size, but it is surrounded by healthy-looking 
nerve structure ; it is congenital, and has no unfavourable 
omen. In addition to these two, there is a third form of 
excavation of the disc produced by atrophy of the optic 
nerve. (See Ateophy op Optic Nerve.) 

Two modifications of this acute form of glaucoma 
should be noticed. A suba/iute in which all the symptoms 
are diminished in intensity ; and a hoemorrhagic form in 
which there is a peculiar tendency to retinal hsBmor- 
rhages, and in which bleeding between the choroid and 
retina will sometimes occur immediately the tension of 
the globe is relieved by iridectomy. 

Results of Acute Glaucoma, — The vision may be reduced 
to a mere perception of large objects in a few days, or, in 
very acute cases, as in the '* Glaucoma fulminans" of 
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Graefe,* in even a few hours. If the acute symptoms 
subside, and some of the lost sight is regained, the eye is 
still left in a very unhealthy and unsatisfactory state. 
The sight remains impaired, the tension of the globe will 
generally continue too great, and there is a probability, 
amounting almost to a certainty, that the eye will sooner 
or later be subjected to another attack which will still fur- 
ther damage the sight, if it does not altogether destroy it. 
After one or more of these acute attacks, the eye will 
drift into the state of hopeless blindness which has been 
described as glaucoma absolutum. This is, in fact, the last 
stage of the disease, when the eye is irremediably blind, 
and when all hope of benefit from treatment has passed. 
The globe is of stony hardness, the pupil widely dilated, 
and often irregularly so; the anterior chamber is so 
shallow that the iris is almost in contact with the cornea, 
which is anaesthetic and dull in appearance, having lost 
much of its normal lustre. The numours are turbid, so 
that the fundus cannot be seen ; and it may be that the 
lens is also cataractous. But, in addition, the eye is often 
subject to severe pain, which is either constant or so fre- 
quently recurring as to destroy sleep and impair health. 
The suffering may be due either to a repetition of the 
acute inflammatory attacks, which continue even though 
the eye is lost ; or to the irritation which is excited by 
degenerative changes taking place in the tissues within 
the globe. 

Treatment, — For the acute inflammatory glaucoma 
there is but one plan of treatment which holds out the 
promise of regaimng much of the lost sight, and at the 
same time of relieving pain, and that is iridectomy. The 
results of this operation in acute glaucoma have been 
most brilliant ; its curative eflect is now an established 
fact, and cannot be controverted by ignorance or preju- 
dice. 

To Von Graefe is to be ascribed the honour of having 
originated the operation, and the thanks of all who are 
benefited by it are due to him. The effect of iridectomy 
is to relieve tension, and the symptoms which are de- 
pendent on it at once begin to subside. The operation 
should be performed as soon as possible after the acute 
symptoms have set in, as every hour tends to diminish 
the chances of recovery. 

* Archiv ftlr Ophthal., viii. 2. 
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For the eye whicli has been lost by glaucoina, and con- 
tinues paininl, or is liable to frequent recurrence of 
inflammation, the best treatment is excision. The opera- 
tion of iridectomy in such cases generally fails to give 
relief. 

2. Chronic, or Simple Glaucoma. — ^The progress of this 
disease is usually unaccompanied by pain. It may involve 
one or both eyes ; but when both are affected, it is gene- 
rally more advanced in one eye than in the other. The 
vision gradually fades, and there are occasional obscura- 
tions in which the dimness is greatly increased — ^in some 
cases almost to darkness ; but after a varying time the 
sight is regained. The patient sees rainbows or halos of 
coloured light around the candles. The pupil is sluggish 
and more dilated than normal. The anterior chamber 
becomes shallow, and the humours turbid. The tension 
of the eye is increased ; and the field of vision is con- 
tracted, or in parts lost. These symptoms may steadily 
prop'ess, with occasional remissions or exacerbations, 
until all sight is extinguished. Frequently, however, an 
acute attack supervenes, and all the symptoms which 
characterise the acute inflammatory glaucoma are at once 
developed. 

Examined with the Ophthalmoscope the same appear- 
ances are presented which were mentioned in the section 
on Acute Glaucoma, page 117 — viz., cupping of the 
optic disc with pulsation of the retiual arteries, either 
spontaneous or produced under the slightest pressure of 
tne fingers on the globe ; undue fulness of the retinal 
veins ; turbidity of the vitreous, and occasionally small 
extravasations of blood on the retina. 

Treatment, — Iridectomy affords the best chance for the 
eye ; but the results of this operation in the chronic or 
simple glaucoma are not nearly so favourable as when per- 
formed for the acute form of this disease. It will gene- 
rally aiTest the progress, and retain for the patient the 
vision he still has, but it will often fail to bring back the 
sight which has been lost. Still, so long as the eyes 
possess perception of light, it is worth performing iridec- 
tomy, as the results of the operation will often far exceed 
the expectations, and especially if the disease has been of 
short duration. In some cases which have been under 
my care, where the vision was so reduced that the patients 
could only count fingers, I have been gratified by such a 
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restoration after the operation as has enabled them to 
read fair-sized type, such as from No. 6 to No. 10 of 
Jaeger. 

iV)r medicinal treatment, the guttaj eserias (F. 18) 
should be dropped twice daily into the eye, and the pil. 
8oda3 arseniatis may be given twice daily. When there 
is pain in or about the eye the croton chloral (F. 76) 
may be given every one or two hours until relieved, but 
for three doses only. 

The cases of chronic glaucoma which hold out the best 
promise of success are those in which the field of vision is 
still entire, and where the disease has not continued long 
enough to produce severe atrophic changes in the optic 
nerve and retina. 

3. Consecutive, or Secondary Glaucoma may compli- 
cate many of the diseases and injuries of the eye. It may 
follow a perforating wound in which the lens has been 
injured; or it may come on after a needle operation for 
cataract or for opaque capsule ; or after a dislocation of 
the lens into the anterior or vitreous chambers. It is 
then known as trcmmatic glaucoma (see page 155). 
Secondary glaucoma is also occasionally met with in 
cases of iritis and irido-choroiditis, in staphyloma, in 
sympathetic ophthalmia, and in some forms of deep ulce- 
ration of the cornea. Whenever it occurs it must always 
be regarded as a grave symptom. 

Treatment. — In those cases where the increased tension 
of the globe is dependent on removable causes, the source 
of the irritation should be taken away. Where a wounded 
or broken -up lens is pressing upon the iris, and exciting 
glaucomatous symptoms, it should be either sucked out 
with a syringe or removed by linear extraction. When a 
dislocated lens is the cause of irritation, it should be 
extracted. In cases of increased tension after capsular 
operations, paracentesis of th»^ cornea will generally afford 
relief. (See page 36.) The same operation may be also 
tried when glaucomatous symptoms are associated with 
deep ulceration of the cornea; but should it fail to 
diminish the tension, a portion of the iris should be 
excised by iridectomy, or Samesch's operation be per- 
formed. In iritis or irido-choroiditis with increased 
tension of the globe iridectomy should be performed. 

To ascertain the Tension op the Globe the patient 
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should be told to gently close his eyes and look down- 
wards whilst the surgeon places his two forefingers on the 
upper part of the eye, and by an alternating pressure 
with first one finger and then the other, as if feeling for 
fluctuation, he determines the degree of tightness of the 
globe. The tension of eyes varies considerably in different 
patients even in health ; it is well, therefore, when de- 
ciding on the degree of tension of a diseased eye to 
examine also the sound one so as to compare the two, as 
their normal condition may be either slightly above or 
below the usual standard of tightness. 

The following symbols were suggested by Mr. Bowman, 
in the British Medical Journal, October 11, 1862, for re- 
cording' accurately the varying degrees of increase and 
diminution of tension : — 

"T represents tension (*t* being commonly used for 
* tangent,' the capital T is to be preferred) : Tn, tension 
normal. The interrogative, P, marks a doubt, which in 
such matters we must often be content with. The 
numerals following the letter T on the same line indicate 
the degree of increased tension ; or, if the T be preceded 
by — , of diminished tension, as further explained below. 
Thus: 

" T 3. Third degree, or extreme tension. The fingers 
cannot dimple the eye by firm pressure. 

"T 2. Second degree, or considerable tension. The 
fingers can slightly impress the coats. 

" T 1. First degree. Slight but positive increase of 
tension. 

" T 1 ? Doubtfal if tension increased. 

" Tn. Tension normal. 

" — T 1 ? Doubtful if tension be less than natural. 

" — T 1. First degree of reduced tension. Slight but 
positive reduction of tension. 

" — T 2 ) Successive degrees of reduced tension, short 

" — T 3 5 of such considerable softness of the eye as 
allows the finger to sink in the coats. It is less easy to 
define these by words." 

• Tremulous Iris — Iridodonesis — are terms applied to an 
iris which trembles and vibrates with each movement of 
the eye. It is most frequently caused by the loss of the 
lens, and is thus occasionally seen after the extraction of 
cataract, or it may be produced by a partial or complete 
dislocation of the lens either into the anterior chamber or 
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vitreous. The iris is also generally tremulous in cases of 
hydrophthalmos, owing to the loss of support of the lens 
from an increase in the size of the posterior aqueous 
chamber, and a stretching of the suspensory ligament. 

CoLOBOMA OP THE Ittis is a Congenital deficiency of a 
portion of the iris, caused by an arrest of development 
m early foetal life. It usually occurs in the lower part of 
the iris, and is associated with a similar defect in the 
choroid. A case is reported hj Mr. Hulke,* in which 
there was a coloboma of the iris, choroid, retina, and 
optic nerve-sheath. Coloboma of the iris most frequently 
occurs in both eyes, but it is not uncommon to find only 
one eye affected. It is occasionally associated with 
microphthalmos or congenitally stunted eyes. Mr. White 
Cooper has related the history of three children out of a 
family of seven, each of whom was afflicted with microph- 
thalmos and coloboma of the iris in both eyes.f 
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Hyalitis, or inflammation of the vitreous, rarely occurs 
either as an idiopathic or a primary affection. It is 
usually associated either with disease of the iris, the 
choroid, or retina, to which it is secondary. It may be 
induced by an injury, and especially the lodgment of 
a foreign body in the vitreous or the adjoining ciliary 
processes. 

The inflammation may be either simple or suppurative. 

In simple hyalitis there is a diffused haziness of the 
vitreous, with here and there small filmy opacities. These 
may be caused by portions of the connective tissue be- 
coming opaque, or hj small effusions of lymph into the 
vitreous from the neighbouring ciliary processes. When 
the hyalitis is due to the presence of a foreign body 
within the eye, large masses of lymph will be frequently 
seen behind the edge of the lens projecting into the 
vitreous, whilst the rest of its structui*e is so turbid as to 
exclude the fundus of the eye from ophthalmoscopic view. 
If the inflammation is long continued, the vitreous loses 
its consistency, and becomes more or less fluid and reduced 
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+ Ibid., vol. 1. p. 110. 
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in bulk. With this diminution of volume, detachment of 
the retina and shrinking of the globe are apt to occur. 

Suppurative hyalitis is met with in ophthalmitis and 
suppuration of the globe. The effusion of pus may be 
often seen to commence in the ciliary region behind and 
to one side of the lens, but it soon diffuses itself through- 
out the whole of the vitreous. 

Treatment. — As hyalitis is seldom a primary affection, 
the treatment for it will be found under the heading of 
the diseases to which it is secondary. 

MuSCiE YOLITANTES: OPACITIES OP THE- YlTREOUS. — 

Opacities of the vitreous, the result of disease, must be 
distinguished from the motes or muscsa volitantes, which 
are perfectly compatible with healthy eyes, although they 
are the source of much anxiety and even of misery to the 
patient. Two varieties of muscae — the transparent and 
the opaque — are commonly met with — and they occur 
mostly amongst myopic pati^^nts and those who use their 
eyes much for fine or close work. 

The transparent muscce are best seen when looking up 
in the light, or against a white surface through a small 
aperture in a card, or with the lids partially closed. They 
consist of numerous small transparent bead-like bodies, 
some of them hanging together in rows or in clusters, 
whilst others are floating as isolated circles in myriads 
before the eye. They do not obscure vision, as every- 
thing is seen clearly through them, or by their side. If 
the eyes are suddenly turned ^upwards and then fixed, 
they will be observed by the patient to float slowly down- 
wards^ as if gravitating to the fundus of the globe. They 
are perfectly innocuous, and merely represent the corpus- 
cles of the vitreous and debris of cells, which in certain 
lights become obvious to the eye in which they exist. The 
different shapes assumed by these transparent muscas are 
caused by aggregations of the corpuscles either into groups 
or strings. 

Opaque Musccb. — The second form of mote, which is 
often complained of, consists of one or more dark spots of 
different lantastic shapes, which are constantly floating 
before the field of vision, and shifting with the movements 
of the eye. They will appear suddenly, and remain for 
years without increasing or diminishing, or without the 
eye becoming in any other way affected. They will also 
disappear occasionally for months or longer, and then 
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tarn up again in their old familiar form. This, perhaps, 
may be explained by supposing that the body of which 
the mote is composed floated out of, and was for a time 
accidentally kept from, the field of vision, when, again 
becoming free, it reappeared. The cause of these opaque 
muBcas it is difficult to ascertain. They may be the debris 
of cells congregated together, or opaque detached filaments 
from the connective tissue of the vitreous, or a little of 
the pigment of the uvea which has been accidentally de- 
tached from the ciliary processes and worked its way into 
the vitreous. Donders, in speaking of muscsa vohtanles, 
says : " I succeeded in finding, on microscopic exami- 
nation, with Professor Jansen, some, and subsequently 
with Dr. Doncan, all forms in the vitreous humour of the 
human eye." He detected " pale cells and debris of cells 
in a state of mucine-metamorphosis ; fibres furnished 
with granules, and groups of granules with adherent 
grannlar fibres."* 

Treatment. — Rest the eyes by abstaining from all close 
work, and avoid constantly looking for the musc88. It in 
bright lights they become visible without the patient 
searching for them, he should be provided with neutral- 
tint or dark cobalt-blue glasses. Tonics of quinine or 
iron frequently do good by improving the health, and 
rendering the eye and the mind of the sufPerer less im- 
pressionable to little defects. No local appHcations will 
be of any service for the getting rid of the true muscsd 
volitantes. The patient should be assured that they are 
not portentous of coming bHndness, and that they may 
contmue for years without causing any more than their 
present annoyance. Muecce must not be confounded with 
scotomata, which are fixed blind spots in the field of vision, 
dependent on a complete loss of sensibility of a portion 
of the retina. 

OpAcrrtBS or the Vitreous are a frequent result of 
disease of the iris, choroid, and retina, and especially of 
those aflfections which have a syphilitic origin. They may 
be due to inflammatory changes in the cells or connective 
tissue of the vitreous, or to small eflusions of lymph, or 
to extravasations of blood. They are frequently associated 



* DonderB on the " Accommodation and Refraction of tie Eye.'' 
Sydenham Bocietj, p. 1^9. 
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with a pfeneral turbidity of the vitreous, but they may 
also exist in large numbers when that structure is perfectly- 
transparent, so that with the aid of the ophthalmoscopic 
mirror these opaque bodies may be seen floating in a per- 
fectly dear medium. The opacities may assume a variety 
of forms resembling either grains of soot, dark threads, or 
membranous expansions. When they are numerous, 
there is usually great impairment of vision ; but this is 
often as much due to the disease which has led to their 
formation as to the impediment they offer to the passage 
of light to the retina. Those which are placed deeply in 
the vitreous create the most confusion by throwing their 
shadows on to the retina. 

Treatment — Opacities of the vitreous must be treated . 
by attacking the disease which has given rise to them. 
Those which have a syphilitic origin, and are dependent 
on small plastic effusions, are more amenable to remedies 
than any of the other forms. For the fllmy opacities due 
to haBmorrhaffe nothing can be done. In the course of 
time they will shrink considerably, and many of them 
will disappear from the field of vision. The dense mem- 
branous opacities, which greatly obstruct vision by floating 
in front or the object, Von Graefe treated successfully by 
dividing with a flne needle, as in a capsular operation 
after cataract. 

Sparkling Stnchysis — Synchysis scmtillans.— These 
euphonious titles have been given to the beautiful 
appearance which is presented by sparkling flakes of 
cnolesterine floating in a fluid vitreous. They frequently 
abound in such quantities that they may be seen to 
descend in a perfect shower after every movement of the 
eye. "With the ophthalmoscope the crystals of cholesterine 
look like chips of gold leaf, and make the vitreous closely 
resemble the liqueur called gold-water. The cholesterine 
is probably derived from blood which at some distant 
period had been effused into the vitreous. 

Fltjidity of the Vitreous — Synckysis — is the becin- 
ning of the end of many of the diseases of the eye which 
lead to blindness. It may be due to ophthalmitis, or to 
inflammation of the iris, choroid, or retina. It is one of 
the terminations of sympathetic ophthalmia, and is a 
frequent result of injuries of the eye accompanied with 
deep or posterior intraocular hasmorrhage. It also 
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usually occurs in hjdrophtlialmos, and in most cases of 
general staphylomatous enlargement of the globe. In 
many diseases, fluidity of the vitreous with softenrag 
of the eye follows increased tension: it is so in sym- 
pathetic ophthalmia, and in irido-choroiditis, and fre- 
quently also in glaucoma. It then indicates that the 
aisease has done its worst, and atrophy of the tissues 
within the eye has commenced. A fluid vitreous does 
not necessanly imply a soft eye; the globe may in 
certain cases be of its normal tension, or it may be even 
glaucomatous and have its hardness increased. A soft 
eye, however, usually indicates a fluid vitreous, unless the 
diminution of tension has been cauHcd by a' recent escape 
of vitreous from an injury. Although a loss of con- 
sistence of the vitreous is commonly produced by some 
inflammatory disease, yet it may occur in eyes which 
have never suffered from an inflammatory aflection and 
which stni retain very fair sight. Such eyes, however, 
are prone to the early formation of cataract, and to 
detachment of the retina. This fluid state of the vitreous 
is frequently met with in extreme myopia associated with 
large posterior staphyloma, and in cases of cataract 
coming on in youn^ people without any assignable cause, 
but probably due to defective nutrition arising from some 
constitutional ailment. 

A lose of vitreous occasioned by some penetrating 
wound is rapidly replaced by aqueoas. Fresh vitreous is 
never generated. If the amount lost be small, no ill 
effects may follow, as sulflcient aqueous will be kept 
secreted to supply its place ; but if the escape of vitreous 
be large, the eye usually suffers. For a while the globe is 
plumped out by aqueous, but the supply after a time 
tails to meet the demand, and the eye tirst becomes soft, 
then shrinks, and ultimately all sight vanishes. 

Foreign Bodies in the Vitreous. — ^A foreign body may 
be lodged in the vitreous and remain there for a long 
period provided it does not exert any injurious pres- 
sure on any of the other parts within the eye. The 
danger is, that with the motions of the globe its position 
may be shifted, and falling to the fundus may then 
excite a dangerous inflammation, which may lead 
to destruction of the other eye from sympathetic oph- 
thalmia. 

Treatment — If the Foreign Body can be seen, an en- 
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deavour should be made to remove it. (See Article 
" Foreign Bodies within the Eye." ) 

ELemoerhagb into the Vitreous may take place- 



1, from rupture of some of the vessels of the ciliary 
processes; 2. from choroidal haemorrhage, the blood 
breaking through the retina and becoming extravasated 
into the vitreous ; or, 3, it may ensue ' from the rupture 
of a retinal vessel, but this is rare. 

Sudden and spontaneous haemorrhage from the ciliary 
vessels or from the vessels in the anterior portion of the 
choroid; occurs occasionally in young and middle-aged 
persons. It is sudden in its attack, and very liable to 
recur. The symptoms are sudden loss of sight, in some 
cases partial, in others complete. If the pupil be dilated 
with atropine, a blood clot may be seen either between 
the lens and the ciliary processes, or behind the lens and 
lying upon the front of the vitreous. In the latter class 
of cases some of the blood will generally find its way into 
the vitreous, and will then be seen with the ophthalmo- 
scope as dark floating masses. 

The prognosis in these cases is much more fanrourable 
than in retinal haemorrhage; when the blood clot is' 
anterior to the lens, the recovery is usually almost com- 
plete, but when the blood has been extravasated into the 
vitreous, although the patient may regain much of his lost 
sight, yet the recovery is slow. The unfavourable point 
in these cases is the liability to recurrence, as after each 
attack the eye becomes more damaged, and if the recur- 
rences be frequent or severe the sight may be destroyed. 

Blood eflPused into the vitreous is but slowly absorbed. 
If the clot be small, it gradually loses its colouring 
matter, and shrinks, and after a few weeks or months it 
is seen with the ophthalmoscope either as a small dark 
mass, or as floating filaments in the vitreous. If, how- 
ever, there has been much haemorrhage, loss of the eye is 
certain to follow. To allow the blood to be extravasated, 
the hyaloid has to be ruptured, and wherever the blood 
forces its way, it breaks down the texture of the vitreous. 
From this mutilation of structure the vitreous does not 
recover ; it atrophies, loses its consistence, and becomes 
fluid. The blood clot softens and is gradually dissolved, 
and its colouring matter stains the whole of the fluid 
which occupies the vitreous space to a yellow or brownish- 
yellow tinge, which colour may last for years. The mis- 
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chief, however, does not end here , for, as the vitreous 
becomes iiuid, it diminishes in bulk; and the retina, 
losing the support which it had received from the healthy 
vitreous, falls forward and becomes detached. 

Treatment— "Rest to the eyes by abstaining from 
reading or close work, and the avoidin|^ of stooping posi- 
tions. If there be pain the lot. atropisB (F. 38) may be 
used, or a fold of lint wet with cold water may be laid over 
the closed lids. The medicines from which I have seen 
the most benefit have been the liquid extract of ergot 
(F. 70) and the iron alum (F.86), given twice a day and con- 
tinued for some weeks. The bowels should be kept regu- 
lar, and a saline purgative given once or twice in the week 
if there be any tendency to constipation. 



CHAPTEE IV. 

DISEASES OF THE CRYSTALLINE LENS. 

Catabact is an opacity of the lens. In the great 
majority of cases the opacity is confined to the lens sub- 
stance, the capsule remaining transparent. 

Capsular Cataract is the term used when the opacity is 
apparently limited to the lens capsule. 

Capsulo-lenticula/r Cata/ract is when there is opacity of 
both the lens and its capsule. 

Causes of Cataract. — Whatever interferes with the 
due nutrition of the lens tends to produce cataract. 

a. It may occur from old age ; it is then one of the 
results of senile decay, and has been rightly called " senile 
cataract." 

/3. It may be dependent on a constitutional disease in 
which the general nutrition of the body fails, as in dia- 
betes. This form is reco^sed as a " diabetic cataract." 

y. It may be due bo disease of the deep structures of 
the eye, the choroid and retina, to which it is indeed 
secondary. This class is distinguished as "secondary 
cataract.*' 

b. It may be produced by injury, and it is then termed 
"traumatic cataract." 

«. Lastly, it may be congenital. 

Catabacts may be divided primarily into two great 
classes — soft and hard cataracts. 
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I. Soft Cataracts may occur at any period between 
infancy and thirty or tliirty-five years of age. They 
may be congenital, or they may be dependent on one or 
other of the causes already related ; the consistence of 
the cataract being mainly determined by the age of the 
patient. 

CONGENITAL AND INFANTILE CATARACTS. 

. TuE Congenital Catakact, as its name implies, is a 
congenital defect, and differs from the infantile cataract 
which comes on after birth. Congenital cataracts are 
usually shrunken opac[ue lenses in eyes which are below 
the normal standard m size. They are frequently asso- 
ciated with nystagmus or involuntary oscillations of the 
globe,* and occasionally with congenital deficiencies, such 
as microphthalmos or small ill-developed ejes ; or with a 
stunted bodily jjrowth ; or occasionally with mental im- 
pairments, varymg from slight imbecility to idiocy. On 
the other hand, it is only right to say that I have seen 
congenital cataracts in well-grown patients, with good 
mental and bodily development. 

The Infantile Cataract comes on after birth, and 
occurs in well-developed eyes. It is usually discovered 
during the early years of infancy, and is frequently 
associated with infantile convulsions. 

There are two kinds of infantile cataract, each of which 
requires to be specially noticed — the "lamellar" and "the 
cortical." 

The La/mellar Cataract is where there is a central opacity 
of the lens with a more or less clear circumferential mar- 
gin. The density of the opacity is uniform, and seems to 
be dae to a layer of opaque matter between the central 
nucleus and the transparent surface of the lens. Mr. 
Jonathan Hutchinson Has shown that lamellar cataract 
is generallv connected with an imperfect development of 
the enamel of the teeth. He says, " It is wholly different 
from that met with in congenital svphilis, and consists not 
so much in alteration of the form of the teeth as in defective 

development of the enamel." " The incisors, the 

canines, and the first molars are the teeth which suffer 
most ; and as a rule, with but very few exceptions indeed, 
the bicuspids escape entirely. The contrast between the 
clean, white, smooth enamel of the latter, and the rugged, 
discoloured, spinous surface of the first molar, is often very 

* See Article on "Involuntary Oscillations of the Globe." 
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striking. The first molars may, indeed, be counted as the 
test teeth as regards this condition; just as the npper 
central incisors are in that which is due to syphilis. In 
these teeth, it occurs equally in both jaws. They are 
sometimes affected when all the other teeth escape, and I 
believe they never escape when the others suffer."* 

Ths Cortical Cata/ract is where the opacity commences 
in the margin of the lens, and is seen as opaque striae 
running from its circumference towards its centre. In 
the early stage of this form of cataract the intermediate 
spaces are clear, and through them the fundus of the eye 
can be examined with the ophthalmoscope ; but patches 
of cloudiness or opaque dots soon appear in different parts 
of the lens, and these gradually diffuse themselves and 
ultimately render the whole opaque. 

The defect of sight in congenital cataract is very 
variable ; it is, of course, dependent on the extent and 
density of the opacity. A slight and partial opacity may 
remain stationary for many years, but as a rule the whole 
lens will, sooner or later, become opaque. 

Treatment of Congenital Cataract, — In those cases in 
which the opacity is central and the margin of the lens 
clear, and where there is reason to hope that the cataract 
is not progressive, Mr. Critchett makes a small artificial 
pupil with a broad needle and Tyrrell's hook (page 100). 
He punctures the cornea with the broad needle at the point 
which is to correspond with the limit of the pupil, and 
cuts off only a small portion of the pupillary border of 
the iris. He has now abandoned the application of his 
operation of iridodesis to such cases. By drawing the pupil 
opposite to that portion of the lens which is transparent, 
good sight is often at once secured, and with less risk than 
that which accompanies the removal of the lens by solution. 
The patient sees through the margin of his own lens, and 
is able to use his eyes without the aid of cataract glasses. 
It should be remembered that in after years when the whole 
lens becomes opaque, another operation will be required 
for its removal. 

The operations which are suited for Congenital or other 
forms of soft cataract, are — 

1. Solution and absorption of the lens. 

2. Linear extraction. 

3. The suction operation. 



* BritiBh MedicalJournal, March 6, 1875. 
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Ofbbation by Solution — ZeratoiM/a5i» — consists in 
breaking up with a fine needle the central portion of the 
capsule of the lens, so as to freely admit the aqueous, and 
allow it to exert its solvent influence on the lenticular 
matter. A description of this operation is given at page 
133, under the heading of "the first stage of the operation 
of linear extraction," the only difference being that the 
lens substance should not be quite so freely comminuted. 
The precautions which are there given, both prior to and 
after the operation, with reference to the dilatation of the 
pupil, must be rigidly followed. Occasionally one needle 
operation will sufBce, but generally it has to be repeated 
two or three times before the wnole of the lens is ab- 
sorbed. The intervals between each operation must be 
regulated by the progress of the case ; from three to six 
months is the time which is usually required. If after 
one of the needle operations the swollen lens should press 
injuriously on the iris and produce symptoms of irritation, 
the second stage of linear or suction extraction, page 133, 
should be at once performed, and th^ lens, or what re- 
mains of it, be removed. 

This method of dealing with a congenital or soft cata- 
ract is undoubtedly the safest of all the operations, and 
I believe the results on the whole are the most satisfac- 
tory. It presents, however, these difficulties : the pro- 
cess of the absorption of the opaque lens occupies a long 
period, and it is essential for the safety of the eye that 
the patient should continue during that time under the 
supervision of the surgeon. 

LiNEAB Extraction of Cataract. — The operation 
known as Gibson's, from the late Mr. Gibson, of Man- 
chester, having first suggested and performed it, is now 
Fig. 26 recognised and practised with some slight 
modifications, under the name of linear ex- 
traction. 

It is well adapted to a large majority of the cases 
of soft cataract, but it is an operation which re- 
quires great care, and great delicacy of manipu- 
lation. 

Prior to performing the operation, the pupil 
should be fully dilated with atropine, so that 
the whole of the lens may be under the observa- 
tion of the operator, and the iris may be drawn 
away as far as possible from the chance of injury. 
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The operation may be divided into two stages. 

Tlie Ji/rst stage of the operation is to break up with a 
tine needle (Fig. 25) two-thirds of the anterior capsule of 
the lens ; and by carefully moving the needle through 
the soft lenticular matter, so to comminute it, that 
every portion of it may be brought in contact with the 
aqueous. 

Great care must be taken not to injure the posterior 
layer of the capsule of the lens, as by so doing the hya- 
loid membrane would be ruptured, and the vitreous 
mixing with the particles of the lens would materially 
interfere with the due action of the aqueous humour on 
them, and also render more difficult the second part of the 
operation. 

The difficulties which may beset this stage of the opera- 
tion are — 

1. The lens-capsule may be so tough that the point of 
the needle will puncture but not lacerate it, and all 
attempts to tear an opening will only cause the lens to 
shift about before the pressure of the needle without 
making any sufficient rent in the capsule. In such a 
case two needles should be used. The first needle should 
be introduced through one side of the cornea into the 
centre of the lens-capsule so as to fix the lens, whilst the 
second needle is passed through the opposite side of the 
cornea and made to penetrate the capsule at the same 
spot at which the first needle entered. The points of the 
two needles should now be drawn apart, and thus a free 
opening may be torn in the capsule without exerting any 
strain upon the suspensory ligament of the lens. 

2. The central portion of the anterior capsule of the 
lens may be chalky or semi-opaque. When this is the case, 
the needle which is used to break up the lens substance 
should before its withdrawal from the eye detach the 
semi-opaque portion of capsule. A free opening should 
then be made with a broad needle in the cornea at a point 
corresponding with the pupillary edge, and with a pair 
of iris forceps the semi-opaque capsule should be seized 
and drawn out of the eye. 

After the operation, the patient should be kept in a 
darkened room, but not in bed, and a solution of atropine 
of the strength of gr. 2 ad aquaa 3 1, should be dropped 
into the eye twice a day. 

The second stage of linear extraction consists in removing 
the broken-down lens through a small linear opening in 
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the cornea. Before it is attempted, if nothing has hap- 
]>eQed since the first operation to necessitate its immediate 
])erformance, sufficient time should be allowed to elapse 
for all the transparent portions of the lens to become 
opaque, and somewhat macerated by the aqueous. From 
three to six days will be about the time required for the 
desired changes to take place, but much depends on the 
condition of the cataract at the time of the operation, and 
upon the ertent to which the capsule has been torn, and 
the lenticular matter broken up. ' 



B'lo. 26. 




The pupil being widely dilated with atropine, an opening 
is to be made in the cornea with a broad needle (Fig. 27) 
at a point just external to where the pupillary margin of 

the iris is seen. Instead of insert- Fig. 28. 
Fig. 27. ing the needle through the cornea 

directly from before backwards, 

it should, as Mr. Bowman has 

suggested, be made to pass ob- 
liquely inwards through the la- 

mellsB of the cornea, as is repre- 
sented in Fig. 26. The aperture 

thus made will be valve-shaped, 

the object being, that the curette 

in and after its introduction shall 

not press at all upon the iris. 
A sufficient opening having 

been made, the curette (Fig. 28), 

is next to be introduced, and 

this should be done with a gentle 
lateral motion. The eye being still held by the sur- 
geon with a pair of forceps in the most convenient 
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position, the' curette is moved gently from side to side, 
pressing slightly on the mouth of the wound to permit the 
aqueous with the softened lens to flow down its groove. 
When the largest portion of the lenticular matter has" 
escaped, small opaque pieces will occasionally be seen 
which have not flowed away in the stream ; these may be 
followed by the curette, and" on the point of it being dipped 
beneath them, they will also escape along its groove. All 
the movements of the curette must be conducted with 
the greatest caution, as it is essential that the posterior 
capsule should not be broken. When this accident 
happens, the opaque fragments of lens become entangled 
in the vitreous, and no further attempt should be made 
to remove them. 

The lens having been removed, or as much of it as will 
readily flow away, the patient is to be sent to bed in a 
darkened room, and the pupil is to be kept under the in- 
fluence of atropine. 

When it is deemed advisable to extract a soft cataract, 
I much prefer the " linear extraction" to a suction 
operation. 

ExTiiACTiON OP Soft Cataract by Suction. — This 
method of removing a soft cataract was reintroduced by 
Mr. T. Pridgin Teale, jun., of Leeds, who suggested the 
operation, and performed it with success in December, 
1863, on a young man who had a traumatic cataract. 

The extraction of the lens by suction may be completed 
in one operation, but my own feeling is that it is better, 
as a rule, to divide it into two stages. The jvrst stage is 
the same as the preliminary needle operation for linear 
extraction described at page 133. Two, three, or four 
days having elapsed, tlie second stage Or suction part of 
the operation may be performed, and the whole lens, now 
opaque and diffluent, will be readily drawn through the 
tubular curette of the instrument. 

, The second stage, or the suction part of the operation, 
may be performed as follows : — The pupil having been pre- 
viously fully dilated with atropine, an opening is made 
in the cornea with a broad needle immediately within 
the pupillary margin of the dilated pupil, sufficient in size 
to allow of the easy entrance of the tubular curette. A 
delicate manipulation of the instrument is required to 
move it from point to point, so as to place the open 
mouth of the curette in the most favourable positions for 
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snckioff in the lens matter 
without in any way in- 
.juring the iris. The suc- 
tion power must be care- 
fully regulated by the 
operator, who is able to 
arreat it inatantly if uecns- 

In the suction instm- 
ment made by Messrs. 
Weiss of the Strand (Fig. 
29), the suction is obtained 
through a delicate metal 
syringe placed at one ex- 
tj«mity of a. glass tube, 
which is furnished at the 
other end with a tubular 
curette, the aperture of 
which is countersunk. Tlie 
syringe is so contrived, 
that with one hand the 
piston can be worked, and 
the movements of the 
curette within the eye 
snided, whilst the other 
hand ia left free to fix 
the globe with a pair of 
forceps. 

In the instminent de- 
vised by Mr. Teale, the 
suction power is applied 
by the mouth of the opera- 
tor. It consists of a glass 
tube, to one end of which 
is fastened a tubular 
curette, whilst to the other 
extremity is attached a 
piece of india-mbber tub- 
ing with a glass month- 



II. H&BDCtTAUCTSaTe 
characterised by a firm nu- 
cleus, and majoconr atany 
period of life after thirty- 
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^ve or forty years of age. Both eyes are usually affected,but 
not simultaneouRly. In tke majority of cases the cataract 
commences in the left eye, and in its subsequent progress 
keeps in advance of the cataract in the right. There are 
different forms of hard cataracts, which are distinguished 
from each other — 1, by the part of the lens in which the 
opacity begins ; 2, by its general appearance ; and 3, by 
the age of the patient. 

Nuclear Cataracts are those in which the opacity com- 
mences in the , nucleus, the marginal portion of the lens 
remaining for a time transparent. 

Striaied Cataracts, — The opacity first shows itself in 
opaque lines in the cortical substance of either the anterior 
or posterior surface of the lens, or in some cases in both 
simultaneously. These striae radiate from the circumfer- 
ence towards the centre of the lens. 

Bla^k Cataracts. — ^There are two classes of cataract to 
whicl) the name black has been given — 1, to the hard 
opaque senile lenses, in which the nucleus has acquired 
an exceptionally dark reddish-brown colour ; 2, to those 
rare cases in which a lens with commencing cataract has 
become darkly stained with haematine from some prior 
extravasation of blood into the aqueous chamber. Dis- 
solved in the aqueous, the hsamatine has permeated 
the lens capsule and been deposited in the lens sub- 
stance. 

Senile Cataracts usually occur from fifty to fifty-five 
years of age. They may be either nuclear or striated. They 
vary greatly in consistence, but are always distinguished 
by the presence of a distinct firm nucleus. In some cases 
the nucleus is small and hard, with a good deal of soft 
cortical matter surrounding it ; in other patients the nu- 
cleus is large, hard, and amber-coloured, and with scarcely 
a trace of cortical substance. Lastly, there is a third class 
of senile cataracts, in which there is a small or medium- 
sized nucleus surrounded by an opaque but fiuid cortex. 

The progress of hard cataracts is very variable. In one 
patient its formation will be very rapid, whilst in another 
it will take many years before the whole lens becomes 
opaaue. Again, it may be slow in the early stage, but 
develop itself quickly in the last. 

Treatrnent of Hard Cataracts, — As a rule it is wise to 
postpone an operation for the extraction of a hard cata- 
ract until the whole lens is opaque. This may be always 
conveniently done when one eye only is affected ; but it 
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often happens that the cataract is slowly advancing in 
both eyes, and the sight has become so far dimmed as to 
prevent the patient following the business on which his 
daily bread depends. Tn such a case the patient cannot 
afford to wait, and one of two courses may be pursued. 

1. 'I'he lens may be extracted from one eye by a ** modi- 
lied linear extraction operation." If some soft cortical 
matter remains behind, the pupil must be kept dilated 
with atropine after the section has united. 

2. Before attempting any operation the surgeon may 
tear through the central pcraon of the lens capsule with a 
fine needle, so as to admit freely the aqueous to render 
opaque the transparent portions of the lens. The patient 
ahonld then be placed for a few days in a darkened room 
and the pupil kept under the influence of atropine, so a8 
to ward off any of the inflammatory effects which urick- 
ing a hard lens will sometimes produce. When all irrita- 
tion has subsided, the opaque lens may be extracted by 
the operation the surgeon may select. 

When both eyes are affected with cataract, the two 
» operations should never be performed at the same time. 
The risk is too great. Some accidental cause, which on 
a future occasion might be averted, may influence the 
patient unfavourably, and both eyes may be lost. No 
operation should be done on the second eye until the 
result of the first has been decided. 

For the extraction of a hard cataract one of the follow- 
ing operations may be selected : — 

Flap Extkaction Operation for Cataract. — The 
principle of this operation is to make a section of the 
cornea of such a size as will admit of the easy exit of the 
lens. The incision should be confined throughout its 
extent to the true corneal tissue. The patient should lie 
on a couch with his head slightly raised, and the 
operator should stand behind. If he is ambidextrous, 
the knife should be held in his right hand for the right 
eye, and in his left for the left eye ; but if he is unable 
to work with his left hand, he must stand in front of 
the patient and make the corneal incision in the left eye 
with his right hand. 

Operation, — First Step. — The upper lid is to be raised 
by the index finger of the operator, and maintained in 
this position by its tarsal margin being pressed slightly 
against the edge of the orbit, whilst his middle finger 
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'is placed against the sclerotic on the inner Fjg. 30* 
side of the globe, to prevent its rolling inwards 
before the point of the knife has transfixed the 
cornea. The lower lid is to be drawn down by 
one finger of the assistant, with which he 
presses it against the malar bone, so as to 
avoid making any pressure on the eye. The 
point of a Beer's or Sichel's knife (Fig. 30), 
with its edge upwards, is now made to enter 
the cornea, just within the corneal margin, 
and at about the level of the centre of the 
pupil. The blade is then thrust steadily on- 
wards across the anterior chamber in front 
of the iris, until its point transfixes the cornea 
at a spot corresponding to that at which it 
entered. The section is to be completed 
slowly in the withdrawal of the knife, the edge 
of which is to be directed slightly forwarda 
as it cuts its way out. A too rapid com pie - 
tioD of the incitnon is apt to be followed by a 
spasmodic contraction of the muscles of the 
eye with an escape of the lens, and very pro- 
bably of a part of the vitreous also. 

When there is much spasm of the ocular muscles or 
straining on the pai*t of the patient, it is often wise to 
draw out the knife before quite finishing the section, and 
thus leave a small bridge of cornea to be cut through with 
a small secondary knife (Fig. 31 ), after the capsule has 
been opened. 

The second step of the operation is to tear through the 
anterior capsule of the lens. The patient is told to look 
downwards at his hands or his feet, so as to expose fully 
the corneal wound, through which the ordinary pricker, 
or Graefe's cystotome (Figs. 32, 33) is then introduced side- 
ways, and the capsule freely opened. 

The third step is the evacuation of the lens through the 
corneal section. The patient is again directed to look 
towards his feet, when the operator places the point of 
his finger on the upper eyelid, and presses gently on the 
globe, whilst he applies the side of the curette (Fig. 28) 
along the lower lid, through which he exerts a steady 
pressure on the eve, which, if necessary, is so regulated 
as to alternate with that being made by the finger above. 
As the lens begins to escape through the wound, the pres- 
sure on the globe must be relaxed ; and in many cases. 
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just before its expulsion is completed, it must be entirely 
removed, as the too rapid exit of the lens is often accom- 
panied by an escape of vitreous. After the operation is 
completed, and before finally closing the lids, one or two 
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drops of gutt. eserisB (F. 18) should be dropped into the 
eye. By contracting the pupil it tends to prevent pro- 
lapse of the iris. 

ACCIDBNTS WHICH MAT HAPPEN IN THE COUKSE OP 

THE Operation. — a. The aqueous may escape too soon, 
so that the iris may fall in front of the knife. When this 
happens the operator should press the cornea gently 
against the blade with one of his fingers, whilst at the 
same time he continues the section with the edge of the 
knife turned slightly forwards. By this manoeuvre the 
iris will often be made to recede, and the section be com- 
pleted without cutting it. 

/3. The section may be too small. When this is the 
case, the incision should be enlarged with a secondary 
knife. 

y. The vitreous may escape before the lens. This 
may be caused by the incision being carried into the 
sclerotic, or from the straining and struggling of the 
patient. When this casualty occurs, all pressure on the 
eye shonld be at once released, and the lens shonld be 
withdrawn from the eye, if possible, in its capsule, by 
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one of the spoons (Fig. 34, 35) used in the traction opera- 
tion for cataract. 

d. Deep intraocular hsamorrhage may occur. This is 
the most fatal accident which can happen ; the eye is 
always irrecoverably lost. It most frequently occurs in 
eyes which are glaucomatous, or otherwise previously 
diseased. The bleeding usually takes place from between 
the choroid and sclerotic. (See Article HLxMOUHHAGfi 

BETWEEN ChOBOID AND SCLEROTIC.) 

Eemarks on Flap Extbaction op Cataract. — The 
cases which seem to me most fitted for the flap operation 
are senile cataracts in thin wiry patients, who nave rather 
deep-set eyes, and possess good control over their emotions. 
The operation is usually attended with a little difficulty 
if the eyes are much sunken, but the results I have gene- 
rally found good. When patients cannot or will not take 
chloroform, the flap or Liebreich's extraction should be 
selected, if not contra-indicated bv some special cause, as 
they are not only the least painful of all the operations 
for cataract, but they are also the most expeditious. 
Lastly, the flap operation is c^uite inadmissible in patients 
who have cougn, or who are hable to sudden and repeated 
sneezings. 

The Traction Operation por Cataract was first sug- 
gested by Von Graefe for those forms of traumatic cata- 
ract where the nucleus was too dense to be easily removed 
by linear extraction. His assistant. Dr. Schuft (now 
Waldau) extended the application of this operation to 
cases of ordinary cataract, and designed a series of scoops 
for the drawing out of the opac^ue lens from the eye. His 
description of the operation is published in the Boyal 
London Ophthalmic Hospital Eeports, vol. iii. page 159. 
The object of the operation is to draw the opaque lens 
out of the eye through a slit-like opening, in preference 
to the large incision with the corneal flap. 

The first stage of the operation is to make an incision 
in the margin of the cornea at the corneo-sclerotic junction 
with a lance-shaped iridectomy knife. The opening should 
always be made sufficiently large to allow ox the easy in- 
troduction of the scoop, and the ready escape of the lens. 
If the aperture is found on the withdrawal of the knife 
not to be ample enough, it should be enlarged laterally by 
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u pair of scissors. A piece of iris is next to be excised as 
in the operation for iridsctomy, page 08. 

The second stage of the operation is to tear through the 
capsule of the lens. This is to be done with an ordinary- 
pricker (Fig. 32), or with Von Graefe's fleam-cystotome 
(Fig. 33), which should be gently introduced sideways 
through the section, so as to avoid tearing the iris or 
scratcning the inner surface of the cornea. 

The third stage of the operation is the withdrawal of 
the lens from the eye. This is accomplished by gently 
introducing the traction instrument through the wound, 
using scarcely any perceptible force, but urging it onwards 
by one or two slight lateral movements, directing it at 
the same time first a little backwards, so as to insinuate 
its extremity between the posterior surface of the lens 
and its capsule, and then downwards and slightly for- 
wards, allowing it almost by its own weight to fellow the 
posterior curvature of the lens. Having secured the lens 
within its grasp, the instrument is to be gradually with- 
drawn, sli^tly depressing its handle during this move- 
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Fig. 37, 
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Fig. 34, Front view of Critchett's spoon. Figs. 35, 36, Front and 
side view of Bowman's spoon. Fig. 37, Taylor^s scoop, 

ment, so as to draw the lens with it out of the eye. If 
the whole lens, as occasionally happens, is brought out 
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with the first withdrawal of the instrument, the operation 
is completed. Generally, however, some soft lenticular 
matter is left behind, and sometimes some fragments of the 
nucleus which have become detached. A cataract spoon 
must now be reintroduced to bring away the lens matter 
which remains. • 

This operation is seldom performed except in cases of 
dislocation of the lens, when it is generally desirable to 
extract the lens in its capsule with one of the traction in- 
struments. 

Graefe's Modified Linear Extraction. — The late Von 
Graefe has divided the operation into Give stages : — 

1. The Incision. — The lids should be separated by a 
stop-speculum, and the globe steadied by a pair of forceps 
in the left hand of the operator, with which he takes 
hold of the conjunctiva and deep fascia at a point just 
below the centre of the cornea. The point of a fine knife 
(Fig. 38) is then inserted at a. Fig. 39, 

about i'" from the margin of the cor- ^ ^^' ^^• 
nea ; it is first to be directed towards 
c, 80 as to extend slightly the inner 
wound, and when it has fairly entered 
the anterior chamber, it is to be turned 
■upwards to b, where the counter- 
puncture is made. The blade is now 
pushed on a little way in the scleral 
plane, and then being turned steeply 
forwards, it should cut its way out. 
The section should be completed in 
the withdrawal of the knife. The 
length of the incision must be propor- 
tioned to the size and density of the 
lens. A small fiap of conjunctiva is 
generally made with the sclerotic 
section. 

2. The Iridectomy. — The forceps are now to bo handed 
to the assistant, who steadies the eye, and, if necessary, 
slightly rotates it downwards, whilst the operator seizes 
hold of the iris with the iris forceps, and cuts off the pro- 
truding portion, taking care that no ends of it are left in 
the edges of the wound. 

3. Laceration of the Ca'psule. — This is to be accom- 
plished by drawing the point of the cystotome over the 
lens capsule from tne lower edge of the pupil to the upper 



i 



Fio. 39. 




144 DISEASES OF THE CRYSTALLINE LENS. 

equator of the lens, firrt along its nasal then along its 
temporal margin. 

4, Evaeuaiion of the Lens. — This ia usually easily 
effected by gently preBsing and at the same time sliding 
upwards tbe curve of the curette against the lower por- 
tion of the cornea, whilst the fixing forceps are made to 
pull on the eye slightly downwards. Another mode of 
proceeding ia to press the curve of the curette against the 
sclerotic edge of the section so as to cause the wound to 
gape a little, at the same time that downward traction is 
made on the globe with the steadying forceps. If after 
cautiously trying these means, the edge of the lens does 
not present itself at tbe section, or if any vitreons should 
escape, a cataract spoon, or Mr. Taylor s scoop (Pig. 37) 
must be employed to complete the extraction. 

5. Clearing the Pupil and Coaptation of the Wound. — 
It any soft cortical substance remains in the popU, a 
little gentle friction and pressure with the finger over the 
closed lids will generally be sufficient to cause its evacua- 
tion — it is only in very eiceptional cases that a scoop 
should be introduced for its extraction. The wonnd 
should now be cleared with the iris forceps of all coagnia 
and the conjnnctival fiap, if there be one, restored to its 
proper position. 

Tte great objection to Graefe's operation is, that from 
tbe incision being made in the sclerotic, there is a tendency 
to produce sympathetic ophthalmia in the other eye, a 
calamity I have Known happen several times. 




TheoperatioD which I perform, when tbe patient is able 
and wUBng to take on antesthetic, is the following ; — 
The apecnlnm having been introduced between the lids. 
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the section of the cornea is made with a rather broad 
Graefe's knife, the point of which shoald enter the margin 
of the cornea on a level with the upper edse of the pupil 
as represented in Fig. 40. I prefer to coimne the section 
to the cornea, and not to trespass on the sclerotic. 

A and B in Fig. 40 show the points of entrance and exit 
of the knife in the incision. A piece of iris is then to be 
seized with the iris forceps, ana being drawn out of the 
wound, removed with one snip of the scissors. The 
capsule is next opened with the pricker. 

The last step in the operation is to 6zpel the lens from 
the eye through the corneal wound. This is facilitated 
by several manoeuvres. 

I. The method I prefer is to press with the curette 
slightlj against the sclerotic edge of the wound, so as to 
cause it to gape, whilst a sliding upward pressure is made 
against the lower edge of the cornea with the back of the 
tortoise-shell spoon, Fig. 43. 

Fig. 41. 




2. If the eye is turned much upwards, the globe may 
be drawn downwards with the fixing forceps, and at the 
same time an upward pressure be made against the lower 
edge of the cornea with the tortoise-shell spoon. 

3. If preferred, the method recommended in the Article 
on Flap Extraction of Cataract may be adopted. 

The uds are now to be closed with a single narrow strip 
of adhesive plaister placed across their margins, and the 
cataract bandage applied. 

When, from any cause, the ansBsthetic is not given, I 
perform a flap extraction, but make the corneal section 
with a broad Graefe's knife. (See Flap Extraction, p. 138.) 
No speculum nor fixing forceps are required, and no iris is 
excised. The operation is thus made with but little 
suffering, and the danger of loss of self-control on the 
part of the patient, as far as possible, avoided. 

Liebreich's Operation por Cataract. — The following 
is Dr. Liebreich's description of his operation : — 

1 
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"Tbe incieion of the oomea is to be made witt the 
Bmalleet possible Graefe'a knife, in the following manner. 

"Puncture and contra -pnnctnre are made in the aclerotic 
abont one millimetre beyond the cornea, the whole re- 
maining incision paaeing with a very slight curve throngh 
the cornea, so that the centre of it is about one millimetre 
and a half distant from the margin of the cornea. Fig. 42. 
Thiaincieion can be made upwards or downwards, with or 

Fio. 42. 




without iridectomy, and the lens can be removed through 
it with or without the capsule. 

" If, as I now practise, the extraction is made down- 
wards without iridectomy, the whole operation is reduced 
to the greatest simplicity, and does not require narcosis, 
assistance, elevator, or fixation; and only two instroments 
— nameW, Graefe'a knife, and one oystotome, with Daviel's 

Pagbnsteckbb's Operatiok for Catabact differs from 
all the others in that he removes the lens in its capsule 
entire. He makes a flap incision, usually downwards, 
and entireljj through the sclerotic, leaving a. small bridge 
of conjunctiva at tne apex of the flap. He next excises a 
large segment of the ins, and then completes his section 
by dividmg the conjunctival bridge. By gentle pressure 
on the eye he now endeavours to urge the lens in its 
capsule through the sclerotic wound, but should he fail in 
dorag so, or if any vitreous should escape, he at once 
introduces a scoop behind the lens, and draws it out of 
the eye in its capsule, Pt^nstecher states that on 

* British Medical Jonmai, Dec. 2, 1871. 
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several oocasions he Has succeeded in thus extracting the 
lens without the loss of any vitreous, notwithstanding 
that in some of the cases it was accomplished by the aid 
of the scoop. He also refers to the remarkable absence 
of iritis after this operation. 

Macnamara's Opebation poe Cataract. — The following 
abstract is from Mr. Macnamara's account of 'his own 
operation : — 

" The pupil having been fully dilated with atropine, the 
^patient laid on his back, and placed under the influence of 
chloroform, the operator adjusts a stop-speculum. Sup- 
posing the ri^ht eye is to be operated upon, the surgeon 
standmg behind his patient, with a pair of fixing forceps 
seizes a fold of the conjunctiva together with the tendon 
of the internal rectus so as to have a steadji firm hold of 
the eyeball, and in the other hand takes a short and 
broad-bladed triangular knife, and thrusts its point 
through the line of junction of the cornea and sclerotic, 
on the temporal side of the eye. The blade of the knife 
is to be passed steadily onwards, nearly up to its heel, so 
that the incision made through the sclerotic is at least 
half an inch louff . The knife being laid on one side, but 
the speculum and hold of the internal rectus retained, the 
scoop is to be inserted so far into the anterior chamber as 
to enable us to reach the marfirin of the pupil ; the handle 
of the instrument being raised, and its rounded extremity 
depressed, the latter evidently rests on the capsule of the 
lens, immediately within the margin of the pupil. The 
scoop is now to be slightly withdrawn, still Keeping its 
extremity on the lens, but so as to draw open the pupil 
far enough to enable us to pass the scoop round the outer 
circumference, and thus benind the lens, the scoop being 
thrust onwards along the posterior capsule, until its 
toothed extremity embraces tne inner margin of the lens ; 
in this way the lens comes to lie in the concavity of the 
scoop, and may be removed from the eye, if possible, with- 
out breaking the capsule. Should the capsule of the lens 
be ruptured, however, during the above-described manipu- 
lation, the bulk of the lens must still be drawn out of the 
eye by means of the scoop ; and subsequently particles of 
lenticular matter remaining in the anterior chamber must 
be taken away."* 

* Macnamara, On Diseases of the Eye, 3rd edit p. 508, 

l2 
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Tbeatmekt or the Eye apter an Extbaction op 
THE Cataract. — ^After the operation is completed, both 
eyelids should be gently closed, and a Moorfieids bandage 
(F. 1) applied; and the patient should then be placed m 
bed in a darkened room with the head slightly raised. If 
the case progresses favourably the patient may be allowed 
to get up after thirty-six hours, and lie on a sofa, or if in 
a hospital, rest on the outside of his bed. After a flap 
extraction, the lids should not be opened to look at the 
eye until the seventh day ; but after a modified linear, or 
a traction operation, the eye may be examined with safety 
on the third or fourth day. The bandage should be 
changed night and morning, as^the flow of tears renders 
the hnen wet and uncomfortable. If the lids become 
gummed together, a piece of linen wet with tepid water 
should be d^awn a few times across their tarsal borders, 
and then gently pulling down the lower lid with one 
finger, they may be sufficientljr parted to allow anj pent- 
. up tears to escape. If the patient should complam that 
the cotton- wool pad makes the eye hot, it may be removed, 
but the fold of hnen over the eyes and the bandage should 
be continued. After about eight or ten days the bandage 
may be given up, and a broad shade be worn over both 
eyes. Three or four times during the day the lids should 
be bathed with tepid water, or if there is any irritation, 
with the belladonna lotion (F. 39). When there is rest- 
lessness after the operation, an opiate, or, what is better, 
a subcutaneous injection of from one-sixth to one-fourth 
of a grain of morphia should be given at bedtime ; and if 
the patient complains of severe pain in the eye, sufficient 
to prevent sleep, two or three leeches should be applied 
to the temple. If these fail to give relief, the bandage 
should be removed, and a fold of linen wet with cold or 
iced water should be laid over the closed lids. ~A mild 
purgative must be ordered if necessary, so as to insure 
the regular daily action of the bowels without straining. 
The patient should be allowed his regular diet, with the 
exception of the day of the operation, when I generally 
advise only beef -tea and farinaceous food. 

The Castjalties which mat occur apter an Extrac- 
tion OP A Hard Cataract are : — 

1. Prolapse of the iris. This is peculiar to the flap ex- 
traction, and to those operations m which no portion of 
the iris is removed. 
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2. Iritis. 

«5. Suppuration of the cornea. 

4. Acute ophthalmitis and suppuration of the globe. 

5. Imperfect union of the corneal wound, and conse- 
quent fistula. 

6. Cystoid cicatrix. 

1 . Prolapse of the iris may come on from the first to the 
fifth day after an extraction operation in which no portion 
of iris has been excised, and sometimes even later. It is 
the most frequent cause of failure of flap extraction, and 
in many cases seems to be due to the irritation excited by 
some cortical lens matter left in the pupil at the time of 
the operation. It is, however, often produced by some 
spasmodic action on the part of the patient, such as 
coughing or sneezing, or by some violent emotion. 

Treatryient. — At first apply a compress bandage (F. 3), 
and leave the prolapse alone. If after a fortnight or 
three weeks the prolapse continues large and shows no 
tendency to subside, it may be pricked at two or three 
points with a fine needle, and the compress be reapplied. 
This pricking operation may be repeated two or three 
times at intervals of three or four days. 

2. Iritis, after extraction, is usually chronic and serous » 
It commences as a rule from one to three weeks after the 
operation. It is always accompanied with photophobia 
and lachrymation, and frequently with the edges of the lids 
puffy, thickened, and excoriated. (For a further account 
of this form of Iritis, see Tila.uma.tic Iritis, p. 89.) 

Treatment. — Belladonna to the eye in one form or 
another to relieve pain and keep the pupil dilated. Tonics 
of quinine or iron, or both (F. 77, 78, 79), should be given. 
Counter-irritation in the form of small blisters the 
size of a shilling to the temple or behind the ear occa- 
sionally do good ; and if the case is very obstinate, benefit 
is sometimes derived from a moderate mercurial inunc- 
tion. 

The acute iritis is comparatively rare. It usually 
follows* one or two days after the operation, and unless 
soon arrested it may lead to the destruction of the eye. 
Occasionally it will partially subside, and then become 
chronic. 

Treatment — ^Leeches to the temple and cold applica- 
tions to the eye. A fold of linen should be laid over the 
closed lids, and be moistened with iced water as often as 
it becomes hot or dry. If the cold ceases to be grateful 
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to tlie patient, hot fomentations of poppy-heads or bella- 
donna (F. 9, 10) may be snbstitnted. Diffusible stimuli 
and tonics (F. 65, 75, 77) should be ordered, with a liberal 
diet, and opiates be given if necessary to relieve pain and 
produce sleep. Mercury in any form is seldom of use in 
these cases ; it usually depresses the patient, and so does 
absolute harm. In the acute traumatic iritis which 
follows the extraction of cataract, there is a strong ten-* 
dency for the inflammation to spread to the neighbouring 
tissues, and thus to drift into ophthalmitis or general in- 
flammation of the eye. 

3. ^ugppuration of the cornea may be either partial or 
complete. It may mmmflncn in thp line of Ihe ^'^^^"^^ 
and involve more or less of the corneal flap, to which it 
may be limited ; or it may be diffuse, and include the 
entire cornea. 

Sym/ptoms.-^lncreajsmg pain in the eye and around 
the orbit ; oedematous swelling and redness of the lids ; 
chemosis of the conjunctiva and a muco-purulent dis- 
charge. 

If the suppuration is^ partial and cvrcumecribed, the line 
of the incision will look opaque and yellow, and there 
will be some purulent infiltration extending into the flap 
of the cornea, whilst the lower part of the cornea, although 
perhaps slightly turbid, will still retain some of its trans- 
parency and polish. This condition of the eye is sufficient 
to create great anxiety ; but if the suppuration can be 
conflned to the margin of the wound, it is not hopeless. 
The dangers are — ^1, that the suppuration will become 
diffuse ; 2, that it will extend itself to the deeper struc- 
tures and induce a suppurative inflammation of the globe ; 
3, that although the suppuration of the cornea may be 
subdued, a secondary iritis or irido-cyclitis may follow, 
which will in the end produce softening and atrophy of 
the globe. 

When the suppuration of the cornea is diffuse or com- 
plete, the symptoms are the same but intensified. The 
suppuration, instead of being confined to the margin of 
the flap, invades the whole structure of the cornea. The 
eye must be then considered as irreparably lost. 

In old and feeble patients suppuration of the cornea 
will occasionally occur without the usual inflammatory 
symptoms of pain*with redness and swelling of the lids 
being manifested. This once happened to a poor old 
woman, who had long been an inmate of a workhouse, on 
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whom I operated for cataract. Witli only a sense of 
grittiness m the eye, and with the slightest trace of 
swelling of the upper lid, partial suppuration of the 
cornea followed on the fifth or sixth day after the opera- 
tion. 

Treatment. — An attempt may be made to ward off the 
early symptoms by the application of two or three leeches 
to the temple, and iced water to the eye ; but as soon as 
it is ascertained that suppuration of the cornea has com- 
menced, a different treatment should be adopted. Warm 
fomentations of poppy-heads or belladonna give the most 
relief, and may be used every two or three hoars, and in 
the intervals a fold of lint should be laid over the eye 
and kept moist with warm water or the belladonna lotion. 
Pain should be relieved by repeated doses of opium, which 
may be combined with ammonia, auinine, or liq. cin- 
chonsB (F. 74). The patient should oe fed up with such 
food as he can be prevailed on to take, and a moderate 
aUowance of wine be ordered for him. A compress ban- 
dage (F. 3) applied to the eve on the first indication of 
corneal suppuration is often of service, and may be used 
jointly witn the warm applications, the bandage being re- 
moved three or four times daily to allow of the fomen- 
tations. If the pressure be pamf ul it should not be per- 
severed in. 

4. Acute OpMhal/mitU and Suppuration of the Ohhe,"^ 
When this happens the eye is lost, and the only course 
to be pursued is to hasten the suppuration by warm and 
soothing applications ; to give free vent to the pus by an 
incision through the cornea if necessary ; to relieve pain 
by opiates ; and to support the patient by tonics, stimu- 
lants, and a good diet. 

5. Imperfect Union of the Corneal Wownd aiid consequent 
Fistula, — From some cause, often difficult if not impos- 
sible to explain, the wound of the cornea after the ex- 
traction ot cataxact fails to unite completely, and a small 
fistula remains through which the aqueous slowly dribbles. 

Treatment. — ^A compress bandage (F. 8) should be 
placed over the closed Ms, and twice a day a few drops 
of a solution of atropine, gr. 1 ad aquas 3 ^i be dropped 
into the eye. This treatment ^nerally succeeds in closing 
the fistula, but if after a fair trial it produces no effect, 
the opening in the cornea may be touched with a fine 
camel s hair brush charged with, nitrate of silver, as re- 
commended at page 47. 
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For tlie ^mptoms and further treatment of corneal 
fistula, see iisTULA of the Gobnea, pa^e 47. 

6. Cystoid Cicatrix. — This can onfy occur when the 
incision has been made in the sclerotic. It is due to the 
edges of the wound not coming into dose contact and to 
their consequent union through the intervention of cica- 
tricial tissue, which gradually yields before the outward 
pressure of the parts within the eye, and becomes thinned 
and bulging. This condition of the cicatrix in the scle- 
rotic wul be occasionally met with after iridectomy for 
glaucoma. It is most liable to happen in eyes in which 
uiere is an increased intraocular tension. 

Treatment — If the cystoid cicatrix is small or gives no 
inconvenience, it is best to leave it alone. When large or 
troublesome, it may be punctured with a broad needle. 
If the bulging of tne cicatrix is on the increase, and the 
tension of the eye is glaucomatous, an iridectomy should 
be performed. 

Capsulol Cataract is a misnomer. There cannot be 
an opaque capsule and a transparent lens. There may 
be an opaque and chalky capsule containing the shrunken 
remains of a lens, or there may be an opaque capsule 
filling the pupil after the lens from some cause has ^one ; 
but neither of these can be considered as examples of cap- 
sular cataract. The class of cases to which the term can 
be most correctly applied are those in which there are 
spots or patches of opacity on the capsule with a, perfectly 
transparent lens. 

These local opacities may exist under two circum- 
stances : — 

1st. Patches of opacity on the lens capsule may be 
formed from inflammatory exudations during iritis or 
other inflammations of the eye. They are usually central 
and correspond to the pupil, but occasionally they are 
deposited as a white zone around the margin of the lens, 
and can be only detected when the pupil is dilated. 

2nd. In young children one or more white spots are 
occasionally seen on the lens capsule, the lens itself being 
clear. On examining the cornea of such eyes, a smaU 
nebula will be frequently found to correspond with the 
speck on the lens capsule ; and on inquiry it will be found 
that these patients .have had ophthalmia neonatorum. 
The inference is that during the attack the swollen cornea, 
«nd the most prominent part of the lens came together, 
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and that tlie capsule at the point of contact then became 
opaque. It should be remembered that in newly-born 
children the space between the centre of the lens and the 
cornea is so small as hardly to deserve the name of an 
anterior chamber. When the central capsular opacity is 
single and prominent, it has been called pyramidal 
caiaract, 

Oapsulo-Lenticulak Oatabact. — In this form of cata- 
ract the capsule partakes of the opacity. It may not 
be absolutely opaque, but its transparency is so affected 
that it would materially interfere with vision after the 
opaque lens has been removed. This opacity is generally 
connned to the anterior layer of the lens capsule. 

Treaiment — In these cases the plan practised by Mr. 
Bowman should be adopted* After the section of the 
cornea has been completed and the piece of iris excised, 
if an iridectomy has to be performed, instead of tearing 
through the lens capsule with the ordinary pricker, a pair 
of fine iris forceps is introduced through the corneal 
wound, and seizing hold of the anterior layer of the 
capsule it is withdrawn from the eye, and the operation of 
extraction of the lens is then completed in the usual way. 

Diabetic Cataract. — ^The only peculiarity in this 
variety of cataract is its origin. Tne opaque lens pre- 
sents no characteristic to distinguish it from cataract 
arising from other diseases or £rom senile decay. As 
diabetes frec[uently attacks young people, this disease 
may be considered as one of the causes of cataract in 
early life. The cataract is usually soft, but this is due to 
the age of the patient, who is generally below the period 
of life at which cataract is common. In diabetic cataract 
the opacity is probably dependent on impaired nutrition. 

Treatment — The same as for ordinary cataract. The 
presence of diabetes has been urged as a reason for not 
operating ; but if the patient is apparently in fair health 
and not much emaciated, an operation is certainly not 
contra-indicated. I have on several occasions operated 
myself for diabetic cataract, and have frequently seen my 
colleagues do so at the Ophthalmic Hospital, and in no 
case have any unfavourable symptoms followed. 

Fluid Cataract usually occurs in young patients and 
is sometimes congenital. It has a uniform greyish- white 



164 DISEASES OF THE CRYSTALLINE LENS. 

milk-and-water colour without any visible strifis or spots. 
The fluidity does not always incmde the whole lens ; it 
occasionally happens that within a fluid cortex there 
is a smaJl firm nucleus. There is, however, a form of 
ihnd cataract which is met with in elderly people which 
seems to be an advanced stage of degeneration of the lens. 
The lenticular matter is converted into a semi-transparent 
yellowish fluid, which contains oil globules and sometimes 
plates of cholesterine. In some exceptional cases the 
fluid is of a dark chocolate or sepia colour. Mr. Haynes 
Walton relates the case of a lady, sBt. seventy-seven, on 
whom he operated, in which " the capsule did not contain 
a particle of lens, but was flUed with material like coflee- 
grounds."* 

Treatment — The same as for other forms of cataract. 
If after the section has been made in the cornea and the 
lens capsule opened with the pricker the lenticular matter 
is found to be fluid, it may be either sucked out with a 
syringe or allowed to escape along the groove of a curette, 

Teaubiatic Cataract, or cataract the result of an 
injury to the eye, may occur either with or without a 
rupture of the external coats of the eye, 

J. Trcmmatic Cata/rad with Buptv/re of the Exteiifial 
Coats of the Eye. — One of the most frequent compli- 
cations of a wound of the cornea is an injury to the lens. 
Wounds of the lens terminate almost invariably in cata- 
ract. The point of injury is within twentj^-four hours 
indicated by an opaque patch, and this opacity gradually 
increases until the whole lens becomes opaque. The 
rapidity of the formation of the cataract wiU depend 
partly on the extent of the injury inflicted on the lens and 
its capsule, and partly also on the age of the patient. If 
the rent in the capsule is large, and the lenticular matter 
has also been broken into, the aqueous humour will be 
rapidly brought into contact with the lens substance, and 
its transparency will be quickly destroyed. In the young, 
the lens is soft, and becomes more rapidly cataractous 
from an injury than in the aged, where it is more dense 
and has a Arm nucleus. The immediate effect of a wound 
of the lens is the admission of the aqueous within its 
capsule. This is imbibed by the lens tissue, each part of 



* Sargical Diseases of the Eye, 2nd edition, p. 512. 
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wHich becomes opaqne, and rapidly swells as it is brought 
under tbe influence of the aqueous ; so that the swelling 
of the lens increases with the opacity until the whole is 
opaque. The lens thus swelling frequently presses on 
the posterior surface of the iris, and excites great irrita- 
tion : hence it is of the utmost importance that the pupil 
should be kept fully dilated with atropine, in order to 
afford space for the swelling lens, and to prevent as far Af 
possible its encroaching on the iris^ 

The irritation whicn is thus ^ a ei te fl l)y a cataractous 
lens is greater and juavn apt to occur in the adult and 
^iged ^MHon ^an it is in the child. The most serious 
symptom which the pressure of a swollen lens on the back 
of the iris is apt to produce is a glaucomatous hardness of 
the globe — a condition known as " trcmmatic glaucoma,** 
It is ushered in with increased pain and irritation ; the 
anterior chamber is diminished in size from the lens 
having pushed the iris forwards towards the cornea ; the 
eye has a pinkish tinge from a general fulness of the 
sclerotic vessels, but especially of those which form the 
ciliary zone, and the tension of the globe is increased. 
This state of eye is fraught with danger, and always de- 
mands immediate treatment. 

Traumatic cataract with rupture of the external coats 
of the eye is very commonly associated with a prolapse 
or laceration of the iris, or with both ; indeed it is more 
usual for it to be accompanied with some lesion of the 
iris, than for the injury to be confined to the lens. 

2. Traumaii-c Cataract withowt Hwptwre of the External 
Coais of the Eye, — Sudden violence against the eye, or to 
the bony parts which surround it, may cause, without 
any rupture of the external coats of the eye, a rent in the 
capsule of the lens sufficient to allow the aqueous to per- 
meate its structure and to render it cataraetous. Yon 
Graefe noticed that in such cases the rent is generally at 
the periphery of the lens, or within the area of the thin 
posterior capsule, but never in the middle of the anterior 
capsule. 

Again, a blow on the eye may, without any apparent 
injury of the lens capsule, so disarrange the internal 
structure of the lens that its nutrition will become im- 
paired, and as a result its transparency will be destroyed. 
This accident is more rare than the preceding, in wnich 
the lens capsule is torn. The form of cataract which is 
usually produced is a diffused opacity ; a portion of the 
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bns firet becomes nebnlous, and this nebnlosity increases 
until the whole lens is opaque. 

Tre<Ument of Traumatic uaiaract — 1. If the cataract is 
uncomplicated trith injury to the iris, and has been cansed 
by some fine sharp-pointed instrument penetrating the 
cornea, there is good reason to hope for a favourable 
result. A solution of atropine, gr. 1 ad aqusB XI, should 
be dropped twice or three times a day into tne eye to 
dilate the pupil fully, and thus to keep the iris out of the 
way of the swelling lens. A compress and bandage should 
be fastened over tne closed lids, or, if it is more comfort- 
able, a fold of linen wet with cold water or the belladonna 
lotion (F. 39) may be laid over the eye. If there is pain 
in the eye or around the orbit, two leeches should be at 
once applied to the temple. The patient should be kept 
in a darkened room. It after all the irritation occasioned 
by the injury has subsided, a gradual absorption of the 
lens matter is found to be going on, it is wise not to 
meddle with the cataract, but to keep a careful watcb 
over the eye, and be prepared to treat symptoms as tbey 
arise, being guided by them in the future management of 
the case. 

2. If the wound in the lens is complicated with injury 
to, or prolapse of, the iris, attention must first be directed 
to the iris, whicli, if prolapsed, will require to be dealt 
with in one of the ways suggested under the heading 
Prolapse of the Iris. The general treatment recom- 
mended in the preceding section must be also adopted 
here, and if no untoward symptoms arise, the cataractous 
lens must be left untreated until the eye has quite re- 
covered from the primary shock of the injury. 

Whenever a traumatic cataract excites great irritation 
or induces symptoms of traumatic glaucoma, the lens 
should be at once removed. The operation to be selected 
will depend on the density of the lens, the general con- 
dition of the eye, and the age of the patient. As a rule, 
when the lens is soft, a linear extraction should be per- 
formed, and an iridectomy may be combined with this 
operation if circumstances render it advisable. 

If, however, the patient is advanced in years, and the 
lens consequently more or less hard, the oest operation 
will be either the modified linear extraction or the traction , 
operation. 

Secondary Cataract is when the opacity of the lens 
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is dependent on, and secondary to, disease of the vitreons, 
choroid, or retina^ In these cases the lens not only grows 
opaque, but frequently undergoes a further degeneration ; 
and earthy salts, the carbonate and phosphate of lime, , 
are deposited both in it and in its capsule. The appear- 
ance of such a lens is very characteristic ; it is usually 
somewhat shrunken and flattened, with a peculiar opaque 
chalky look, and either strikingly white or tinged slightly 
with yellow. It is often associated with other degenera- 
tive cnanges within the eye, and occurs conjoinuy with 
bony formations on the choroid, and secondary detach- 
ments of the retina. 

Treatment, — Secondary cataracts, as a rule, are best left 
alone. In the majority of cases, the eye, when the cata- 
ract is complete, is blind, and the extraction of the lens 
would give no improvement of sight. Even in the'most 
favourable instances, where there is some perception of 
light, and a moderately active pupil, the fundus of the 
eye is usually so unsound that it is always doubtful 
whether the slight chance of benefit is 8u£cient to justify 
the risk of an operation. Certainly, when the patient has 
one eye good, no operation for the extraction of an opaque 
and chalky lens in the other should be performed. 

CAPSULAR OPACITIES. 

Capsular Opacities following the Loss op the 
Lens. — ^After the lens has been removed, either by ab- 
sorption or extraction, some density of the capsule which 
has been left is very apt to occur, and to greatly mar 
the excellence of vision which the patient would otherwise 
possess. The degree of opacity varies very much, and is 
dependent on dinerent circumstances. 

The simplest form of opacity of the capsule is that 
which often occurs after an operation for the removal 
of the lens, especially after linear or suction extraction. 
Its formation is unaccompanied with any inflammatory 
action. Examined with the ophthalmoscope, a film of 
capsule will be found occupying the pupillary space, not 
actually opaque, but with its transparency sufficiently 
dulled to interfere with the due passage of the light to 
the fundus of the eye. Mr. Bowman has shown that the 
capsule may cause a serious imperfection of sight without 
becoming opaque, by assuming a wrinkled and folded 
state, so as . to produce an unequal refraction of light in 
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its passage tlirotigli it, and a consequent conf asion of the 
imaee on the retina. 

The second form of opacity of the capsule is where the 
membrane itself is semi-opaqne, bat its opacity is con* 
siderably increased by bits of soft lenticular matter 
having become enclosed between parts of the anterior 
and posterior layers of the capsule. If the pupil be 
dilated with atropine, the opacity of the capsule wiU be 
seen to vary in density in different points of its area, 
according to the quantity of lens matter which has been 
enclosed between its layers. This form of opacity is 
not necessarily accompanied with any iniiainmatory 
action. 

The ihirdform of opa^dty of the capsvleiB always asso* 
ciated with iritis. Lymph is e£[used on the surface of 
the capsule, and adhesions more or less extensive between 
it and the iris close the puDil. The capsule itself becomes 
opaque, and blending with the lymph upon its surface 
grows tough, and almost fibrous in its structure, losing 
all its natural elasticity. This state of the capsule is 
very frequently combined with some soft opaque lens 
substance shut in between its layers ; indeed, in many 
cases it is due to the irritation which has been excited 
from some lenticular matter having been left behind at 
the time of the operation for the extraction of the lens. 

It is this form of membranous opacity which frequently 
undergoes after a lapse of time a degeneration of stmc-' 
ture ; in some cases losing the toughness it at first ac« 
quired, it becomes brittle and friable, allowing a needle 
or a pair of iris forceps to pass through it Eke tinder ; 
or it may in after years become the seat of earthy 
deposits. The second form of capsular opacity I alluded 
to, where a portion of lenticular matter is enclosed be- 
tween the layers of the capsule, is also liable to degenera- 
tive changes, and to have earthy salts deposited in the 
vestiges of the lens between its folds. 

TiiBATMENT OP CAPSULAR OPACITIES. — lu treating 
opacities of the capsule after the lens has been remove^ 
it may be taken as a rule which should never, if possible, 
be departed from, that no operation should be performed 
so long as the eye is red or irritable. 

Needle Operation for Opaque Capsule. — A single needle 
is usually sufficient to tear an opening through the semi- 
opaque or wrinkled capsule which is often found after an 
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ordinary operation for cataract, bnt two needles should, 
be in readiness in case a second is required. 

Before commencing the operation the pupil should be 
fully dilated with atropine. The needle should penetrate 
the cornea obliquely about one or one and a half lines 
from its circumference, and passing across the pupil to 
the opposite side, it should puncture the capsule close to 
the iris, and by then slightly depressing the hand, the 
needle is made to dip a little into the vitreous, and to cut 
its way through the capsule. In some eyes one or two 
dips of the needle will suffice to make a clear opening in 
the capsule, whilst in other cases they have to be repeated 
many times. 

Occasionally it happens that, after the needle has made 
an opening through tne capsule, an adherent film remains 
stretching across the pupil, which a single needle fails to 
divide. A second needle should then be used, after the 
manner first recommended by Mr. Bowman. It should 
be introduced by the other hand through the cornea at 
a point nearly opposite to the first ; and passing its 
point behind the band, whilst that of the first needle re- 
mains in front of it, so that their points cross, the one 
needle is made to revolve a few turns over the other, 
until the band of capsule is torn ; or if this does not 
readily follow, the two needles may be then slightly but 
slowly separated ; a proceeding which will seldom fail in 
breaking it through. 

In cases where there is some lens matter enclosed be- 
tween the anterior and posterior layers of the capsule, a 
needle operation such as has been already described will 
generally be sufficient. The breaking up of the capsule 
will expose the particles of lens matter to the action of 
the aqueous, and they will usually be quickly absorbed. 

When there has been iritis, and the pupil is closed with 
a dense membrane, a new pupil may be formed and the 
capsule torn through with two needles ; but this will not 
always suffice, as iritis will often follow the operation and 
the pupil will again become closed. It is generally neces- 
sary, after the capsule has been torn through, to remove 
a portion of the iris and make a false pupil. Another 
very efficient way of dealing with such cases, is to divide 
the capsule and cut through the lower margin of the 
pupil with fine scissors. Fig. 22, page 102. 

To use Two Needles to Tea/r ikrough the Opaque Capsule 
and Open out the Closed Pupil.'^Ojie needle is to be 
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Fig. 43. 



introduced throngli one side of tlie cornea and be passed 
into the centre of the capsule upon which the pupil is 
contracted and adherent. The second needle is to pene- 
trate the opposite side of the cornea, and to be inserted 
also into the capsule close to the first. The points of the 
two needles are now to be dipped downwards a little into 
the vitreous, and to be drawn slowly in opposite direc- 
tions, so as to tear through the capsule, and 
at the same time to pull open the pupil. 
Having done this, the needles are to be 
withdrawn, and according to the size of 
the pupil which has been formed must 
depend the necessity of making an arti- 
ficial pupil by removmg a piece of the iris. 
If the new pupil does not open out suffi- 
ciently, it will be well at once to make an 
opening in the cornea with a broad needle, 
and with a Tyrrell's hook (Fig. 20, p. 100) 
to draw out a piece of the iris and cut 
it off. 

The most difficult cases, however, of all 
to treat are those i/n which there is a piece 
of tough rn/ilky-white looking lens capsule 
occupying the pupillary area, and to which 
the iris is adherent at points. The normal 
elasticity of such a portion of capsule 
has been lost, and oftentimes some of the 
earthy salts are found to be incorporated 
with it, or with the remains of the little 
lenticular matter which has been enclosed 
between its layers. A needle operation 
here would do no good. 

There are two modes of dealing with such, 
cases : — 

1. The most safe, and at the same time 
a very eflBcient operation, is to cut through 
the opaque capsule and enlarge the old 
pupil Dv a pair of scissors (Fig. 22, page 
102). An incision is to be made with the 
point of an iridectomy knife just within 
the upper margin of the cornea, sufficiently 
large to admit easily the closed blades of the scissors. 
The scissors are then to be introduced within the 
chamber, and the sharp- pointed blade made to perforate 
the opaque capsule, and passed downwards some distance 
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behind the pupillary edge of the iris, when with one 
clip of the scissors the opaqne capsule and sphincter 
of the iris is divided. If the iris be sufficiently healthy 
for its cut edges to retract, a good pupil wiU be thus 
formed. 

2. Haying fully dilated the pu^il with atropine, detach 
the opaque capsule from its adhesions to the iris by a fine 
needle introduced through the cornea. This being done, 
the fine needle is to be withdrawn and the opening it has 
made is to be enlarged with a broad needle to allow of the 
introduction within the anterior chamber of the canular 
forceps (Fig. 43), with which the piece of capsule is to be 
seizea and drawn out of the eye. If, on drawing out the 
opaque capsule through the aperture in the cornea, a point 
of it is found still adherent to the iris, that which has been 
withdrawn should be snipped oS. with a pair of scissors, 
but no attempt should be made to detach it by force. 
This operation is a very hazardous one, though the result, 
when success follows, is very brilliant. The great danger 
consists in the dragging upon the iris and the ciliary pro- 
cesses. I have occasionally seen suppuration of the globe 
follow this operation. 

After all operations for capsular opacities, the eye should 
be kept for at least three or four days with the pupil fully 
dilated with atropine. 

DISLOCATIONS OP THE LENS. 

Dislocation of the Lens into the Anterior Chamber 
may be either congenital, or the result of an injury such 
as a blow on the eye, or on the head in the vicinity of the 
eye. Occasionally it is caused by excessive retching or 
coughing, but in such cases it will generally be found on 
inc[uiry that the eyes were unsound, and predisposed to 
this accident. 

Symptoms. — A transparent lens lyinff in its capsule in 
the anterior chamber presents a pecmiar and charac- 
teristic appearance. It looks like a large drop of oil 
lyinfi^ at the back of the cornea, the mar^n of the lens 
exhibiting a brilliant yellow reflex. The iris is pushed 
backwards, and the anterior chamber is thus greatly 
deepened. The pupil is always more or less dilated in 
proportion to the amount of pressure the lens exerts upon 
the iris. The lens in this abnormal position acts as 
a foreign body. It is productive of great irritation, and 
of severe pain. The mflammation which so frequently 

M 
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follows this accident may be partially due to other parts 
of the eye having suffered from the primary injury; 
but much must also be attributed to the pressure of tiie 
lens on the iris. 

The pain which accompanies this displacement of the 
lens is usually severe and neuralgic in character, often- 
times more intense than the state of the eye would lead 
' us to anticipate ; but the pressure on the ins, and conse- 
G[uently on the ciliary nerves, is sufficient to account for 
its severity. 

Treatment of Dislocation of the Lens into the Anterior 
Chamber. — If the lens is giving rise to irritation, it should 
undoubtedly be removed, and as soon as possible : the 
irritation will probably continue and increase if it is 
allowed to remain in its abnormal position. But if the 
lens, although lying in the anterior chamber, is not acting 
as an irritant, and the eye, when seen by the surgeon, is 
perfectly quiet and free from undue vascularity, what 
course should be pursued P To answer this question, it 
is necessary first to consider what are the present, and 
what are likely to be the ultimate effects of such an 
accident. There are two results which generally follow 
the long-continued presence of the lens in the anterior 
chamber — ^viz., paralysis and atrophy of the iris ; both of 
these are due to the one cause, pressure of the lens on the 
iris. They are not the immediate results of a dislocated 
lens, but they are the sequences of the prolonged pres- 
sure which is kept up by the lens against the iris, when 
it has been allowed to remain for many months or years 
in contact with it. Now, although the eye when first 
seen may be quiet and free from all vascular excitement, 
yet it is impossible to say how long this quiescent state 
may last. An outbreak of acute inflammation may occur 
at any time without any especial assignable cause beyond 
the abnormal pressure of the lens on the iris. Again, 
the presence of the lens in the anterior chamber is very- 
apt to give rise to a glaucomatous state, under which the 
tension of the globe becomes suddenly increased, and the 

Sain very severe. This condition is always one of peculiar 
anger to the eye, and calls at once for active treatment. 
Considering, then, the many casualties which may- 
happen to an eye with a dislocated lens lying in its 
anterior chamber, I believe it is advisable in all cases to 
remove it. 

In children a suction operation or a linear extraction 
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may be performed. It is generally judicious in such cases 
to complete the extraction of the lens in one sitting, rather 
than to divide it into two stages, with an interval of some 
days between them, as in the ordinary mode of performing 
suction and linear operations. 

If the patient be an adult, or a person advanced in 
years, the dislocated lens should be removed by a traction 
operation, or by Graefe's linear extraction. Having made 
the section in the corneo-sclerotic junction, either with a 
large keratome or with Graefe's cataract knife, and if 
possible excised a portion of the iris, the lens should be 
taken away m its capsule, with the aid of one of the trac- 
tion instruments (Figs. 34, 35), or with the skeleton spoon 
(Fig. 37, page 142), or with a sharp hook which may be made 
to seize hold of it and draw it from the eye. During the 
operation an escape of vitreous will probably occur, as the 
suspensory ligament must have been torn to allow of the 
lens being dislocated, and this could hardly have been 
accomplished without at the same time some rupture of 
the hyaloid membrane. 

Dislocation op the Lens into the Vitreous. — This 
accident may occur either with or without rupture of the 
external coats of the eye. 

The lens is usually dislocated enclosed in its capsule, 
which may be either entire or partially lacerated. If the 
capsule has been torn, the lens will soon become cata- 
ractous ; but even if it is entire, the lens generally after 
some months becomes opaque, on account of its due 
nutrition being interfered with. 

If the dislocation has been cornplete, the iris, having 
lost the support of the lens, will fall slightly backwards 
towards the vitreous, and thus increase the depth of the 
anterior chamber. The iris will also generally be found 
tremulous, its whole surface vibrating with the movements 
of the eye. 

If, however, the dislocation has not been quite complete, 
but, as is usually the case, some shreds of the suspensory 
ligament still connect the lens in its capsule with the 
upper region of the globe, then the lower surface of the 
ins against which the lens presses will be bulged towards 
the cornea, whilst the plane of the upper part will be 
unaltered. When the lens is thus suspended, it may be 
sometimes seen by the unaided eye, but always by focal 
illumination, hanging by filmy shreds from the upper 
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surface of the globe, and swaying to and fro with the 
motions of the eye. 

State of the Pupil. — There is always more or less dilata- 
tion of the pu^il. This is probably chiefly dne in most 
cases to the injury which the ciliary nerves have sustained 
in the accident, although it may also be partly accounted 
for by the pressure which the displaced lens often exerts on 
the l6wer segment of the iris. 

The general symptoms are those of great irritation. 
There is increased vascularity, with dread of light, lachry- 
mation and pain. The ejre from the first effects of the 
injury becomes actively mflamed, but this state under 
treatment may gradually subside. It is, however, gene- 
rally succeeded by a low form of choroido-iritis or choroido- 
retinitis, which is kept up by the irritation caused by the 
abnormal position of^ the lens. In this stage a glauco- 
mateus stete frequently supervenes, and the tension of 
the eye becomes greatly increased. With the increase of 
tension all the symptems become aggravated ; and unless 
the lens, the source of the irritation, is removed, the loss 
of the eye is certain. This glaucomatous condition is 
liable to occur in all the dislocations of the lens within 
the eye, but it is more prone te follow those in which the 
lens is either partially or completely displaced behind the 
iris than when it is thrown in front of that structure. 

Treatment of Dislocation of the Lens into the Vitreous. — 
If the dislocation is complete and the eye is free from 
irritation, it should be left alone, but the patient should 
be kept under careful supervision. If, however, the dis- 
placed lens is exciting inflammation, it should be removed. 
This is best done by a traction operation (see page 141). 
An opening having been made in the corneo- sclerotic 
junction, the lens should be extracted with a medium- 
sized spoon. There is, however, one difficulty which 
besets tnis operation when performed for the extraction 
of a dislocated lens from the vitreous. It is often im- 
possible to seize hold of the iris te draw it out of the 
wound preparatory to excising a portion of it ; for, having 
lost the support of the lens, it will sometimes fall back- 
wards and get so behind the cut edge of the sclerotic that 
the forceps cannot be made to grasp it. This difficulty is 
increased by an escape of vitreous, which almost in- 
variably takes place immediately on the withdrawal of 
the knife from the eye, and is dependent on a rupture 
of the hyaloid at the time of the accident, which has 
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allowed tlie vitreous to fall forwards. If, therefore, tlie 
attempt to seize and draw out a piece of iris is unsuccess- 
ful, it is better at once to abandon it, and to ao on with 
the operation, as the repeated introduction of me forceps 
within the eye will cause a large and unnecessary amount 
of vitreous to be lost. 

Dislocation op the Lens beneath the CoNJUNCTn'A 
can only occur in cases where the sclerotic has been rup- 
tured, whilst the conjunctiva over the rent has remained 
entire. The lens, separated by the violence of the injury 
from its ciliary attachment, is forced out of the eye 
through the wound, and, as the conjunctiva has not been 
lacerated, it will be seen lying beneath it. The disloca- 
tion is almost invariably upwards, or upwards and in- 
wards, as it is in the upper region of the eye, between 
the insertion of the recti muscles and the margin of the 
cornea, that the split of the sclerotic coat most frequently 
occurs. 

Symptoms. — The lens will be seen lying beneath the 
conjunctiva, forming a small, roundish, semi-transparent 
swelling. If the anterior chamber is clear, the altered 
8haj)e of the pupil, probably also the tremulous state of 
the iris, and the presence of a subconjunctival tumour, 
will be sufficient evidence of the nature of the accident. 
The lens is nearly always dislocated enclosed in its cap- 
sule; but owing to the rough manner in which it is 
squeezed through the aperture in the sclerotic, the cap- 
sule is often lacerated, and the lenticular matter fre- 
quently somewhat comminuted. 

Treatment — When the lens is seen lying beneath the 
conjunctiva, it should be removed ; and this ma;^ be done 
by making a small Incision through the conjunctiva either 
with a cataract knife, or with a pair of fine scissors, and 
then, if the lens is entire in its capsule, by at once lifting 
it out; or if its capsule has been broken and its substance 
comminuted, carefully taking it away piecemeal with a 
small scoop, paying special regard that fragments of it 
are not left between the lips of the wound in the sclerotic 
to interfere with its primary union. The Hds should be 
then closed, and a cotton-wool compress with a light 
bandage be appHed to the eye. 

It will be well, as a precautionary measure, to apply 
two or three leeches to the temple, and for a few days 
to keep the patient on a slightly antiphlogistic regimen. 
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Fabiiai. DisLOCATioHB OF THE Lwss may occar from 

blows on the eye or tlie side of the head, when a portion 
onlj of the Buspenaorf ligament is detached, and conse- 
qnentlj a limited or only partial diaplacement of the lens 

1. The less may be dislocated either partiallj upwards 
OT partially downwards, and in either position it may coti- 
tinue permanently £ied. OccasioDaHv the lens is found 
to be slightly tilted without any absolute displacsment ; 
one marain is pressed forwards against the iris, whilst the 
other is foioed back into the vitreoos. 

2. The suspensory ligament may have been torn or 
partially detached at one part of its circnmferenoe : and 
although no immediate displacement of tiie lens may have 
followed, yet, owing to this loosening or partial detach- 
ment of its hgament, it may have become what is called 
a moveable or swinging lens, swaying backwards and for- 
wards with the movements of the head or the eye. In 
certain postnres of the head, as in looking downwards or 
in stooping forwards, a partial dislocation of the lens 
through the pupil may take place ; whilst with the head 
erect, as in looking directly forwards or upwards, the 
lens may sink hack behind the pnpil to apparently it« 
normal position. Independently of the intraocular 
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The woodcut represents a^artialdialocittion of the lem. 
In the patient from vbom this drawing was taken the lens 
WOB displaced outwards, and a little tilted, so as to present 
its inoer edge sliahtly forwards. It was already very cloudy, 
and was rapidly becoming catariictous. With the movcmenls 
of the head the lens waa seen to vibrate. 

symptoms which sach a swinging lens is hable to eicite, 
a seriona defect in vision will be produced by the frequent 
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changes in the position of the lens, sach as to render the 
eje not only comparatively useless, but a source of very 
considerable annoyance and even danger to the patient, 
by cansing him to misjudge and contuse objects with 
which he may come in contact in his dafly work. 

Oeneral Symptoms, — Partial displacements of the lens 
are generally accompanied by grave symptoms. The blow 
required to produce such an injury must be one of oon- 
tiideriable force, and the mere laceration of the suspensory 
ligament, irrespective of the irritation to which the mal- 
position of the lens may give rise, is sufficient to place the 
eye for a time in some danger. But when all the first 
symptoms which may be attributed to the blow have 
passed away, there often remain severe neuralgic pains in 
the eye and around the orbit, which in some instances are 
persistent, though varying in intensitv, whilst in other 
cases-they are recarrent, with intervals of perfect ease. 
The sight is always materially affected, as in proportion 
to the tilting forwards of the lens the patient becomes 
myopic. The lens may continue transparent for a long 
time after the injury, but the general rule is for it sooner 
or later to become cataractous. 

The most alarming condition which a partially dis- 
placed lens is likely to produce is a state of glaucoma, 
which may come on at any period after the accident. In 
such cases the glaucomatous symptoms are generally 
more or less recurrent ; for the increased tension of the 
eye, being dependent on pressure on the back of the 
iris, is produced whenever the lens falls forward against 
that structure, and gradually subsides when this pressure 
is removed by a change of the position of the lens. A 
frequent repetition of this glaucomatous condition will, 
however, speedily induce such changes, that xmless means 
are adopted to arrest it, total loss of sight must in the 
end be the result. 

Treatment of Panrticd Displacements of the Lens. — If the 
lens is partially dislocated and fized, and the eye is quiet, 
it may be satisfactorily treated by Wecker*s* plan of per- 
forming an iridodesis, so as to draw the iris over the edge 
of the displaced lens, and thus make the new pupil cor- 
res^nd to the space in which the lens is wantmg. The 
patient afterwards will, of course, require cataract glasses 
for near and distant vision. 



* Wecker, Maladies des Yeax, 2nd edition, p. 477. 



168 DISEASES OF THE RETINA. 

If the lens from partial detacliment of its suspensory 
ligament is a swinging or moveable one, and is frequently 
dropping partiaUy through the pnpil, and thus producing 
a confusion of the patient's vision , even though there 
is no pain, its extraction should be advised. 

If glaucomatous symptoms come on, the removal of the 
lens becomes an absolute necessity, and an operation for 
its extraction should be performed with as little delay as 
possible. 

The lens is best removed by making a section of the 
cornea with a Graefe's knife, either upwards or downwards, 
so as to make the cut correspond with the edge of the lens, 
whichis tilted forwards. A cataract spoon (Figs. 34, 35), or a 
Taylor's scoop (Fig. 37), is then to be introduced through 
the wound, and with it the lens is to be drawn out. 
If the lens is very moveable, it may be steadied by trans- 
fixing it with a needle passed through the cornea, prior to 
making the corneal section, and thus it may be neld in 
position until the cataLract scoop has been passed behind 
it. Some vitreons will probably be lost during the opera- 
tion, owing to a rupture of the hyaloid when the lens was 
dislocated. 



CHAPTER V. 

DISEASES OF THE RETINA, CHOROID, AND OPTIC NERVE. 

HYPERiBMiA OP THE Betina. — In estimating the degree 
of vascularity of the retina, the fundus of the diseased 
eye should be compared with that of the sound one, as 
fulness of the vessels, if equally present in both eyes, 
would clearly not account for a special defect in one of 
them. HypersBmia may be caused by overworking the 
eyes, and especially if they are hypermetropic, or myopic ; 
or it may come on from repeated exposure to bright 
lights ; or it may be associated with inflammation of any 
part of the eye. The fundus looks too red, and the optic 
nerve has a decidedly pinkish aspect. The patient com- 
plains of occasional flashes of light, and an inabili^ to 
continue his accustomed work for any length of time, irom. 
a sense of fatiffue and heat in the eyes. I have seen this 
condition of the eyes in seamstresses, bootbinders, en- 
gravers, and amongst the Spitalfields weavers, who are 
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often engaged for many hours at dose work with an in- 
sufficient hght. It is occasionally associated with hyper- 
sBsthesia or undue sensibility of the retina. The eye is 
thus rendered intolerant of bright light, and frequently 
during the day the lids are spasmodically closed from 
sudden gushes of hot tears accompanied with a sense of 
grittiness and increased photophobia. These paroxysms 
usually last only two or three minutes, when the eyes 
return to the condition they were in before. 

A more serious form of hyperssmia is a passive venous 
congestion due to some impediment in the return flow of 
blood. It is seen in impairments of sight due to the 
presence of tumours within the orbit or the skuU, or to 
some local congestion of the brain. It occurs in cases of 
acute amaurosis dependent on suppressed menstruation, 
and it will be also found in all glaucomatous affections. 

Treatment. — For the first-mentioned form of hypersemia 
of the retina, rest of the eyes is imperative. The patient 
should abstain from all work which requires close appli- 
cation of the eyes or a stooping ]x>sition of the head, and 
be should wear blue glasses when exposed to any glare 
of artificial light. One or two leeches applied to the 
temple, and repeated at intervals of two or three days, are 
often of service ; and mild counter-irritation behind the 
ears, or to the temple, hj the repeated application of 
small blisters or a stimulatm^ liniment, will occasionally' 
do good. As the congestion is often due to some impair- 
ment of the sympathetic nerve, which from such cause 
fails to exert its proper influence in maintaining a due 
tonicity of the vessels, preparations of iron, the mineral 
acids, and bark are frequently of the greatest benefit. As 
a local application, the cold douche is the best. It should 
be applied to the eyes with the lids closed. 

For the second form of hypersBmia, the treatment must 
necessarily be very unsatisfactory. When there is reason- 
able evidence to suppose that it is caused by a tumour 
within the skull, medicine can do little if any good. The 
iodide or bromide of potassium, singly or combined, may 
be tried : but my own experience is that they are seldom 
of any benefit. 

Betinitis, OB Inflammation of the Betina, generally 
arises from some constitutional cause, as syphilis, or 
disease of the kidneys ; but it may also be produced by 
over-use of the eyes before strong lights. It may occur 
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as a secondary afPection from obstruction to tlie retinal 
circulation, from orbital tumours, or from embolism, or 
from an extension of an inflammation of tbe neighbouring 
structures. So intimately associated are the retina and 
choroid in health, that it is difficult for one to be affected 
by disease without the other also participating. lu 
speaking therefore of the diseases of tne retma, it must 
not be inferred that the retina only is affected, but that 
it is the structure primarily involved, and the seat of the 
principal morbid changes. As in iritis, I will first describe 
the general symptoms of retinitis, and then briefly refer to 
the special peculiarities which mark the various forms of 
this disease. 

General Symptoms, — The patient complains that lie 
sees surrounding objects darkly, as though he were look- 
ing through a mist. He has to examine closely whatever 
he wishes to see correctly, and to use a strong light ; in 
fact, from the dulled sensibility of the retina a deep im- 
pression is required. As the disease progresses, the field 
of vision becomes contracted, or portions of it are lost ; 
and the darkness steadily increases until ultimately the 
eye is blind. The defect of sight is influenced by the part 
of the retina which is chiefly affected ; when the peripheral 
portions are first attacked, the field of vision is contracted, 
but the impairment of sight is much less than when the 
region of the yellow spot is invaded by the disease. The 
external appearance of the eye is unchanged, there is 
nothing about it to strike the ordinary observer ; it is only 
by the ophthalmoscope that the symptoms complained of 
by the patient can be explained. 

Examined with the ophthalmoscope, there is seen a 
change in the transparency of the retina, which is slightly 
turbid or milky, from a delicate film of exudation on its 
surface. There is usually some swelling of the optic disc, 
its outline is indistinct, and looks blended with the sur- 
rounding parts. The veins are generally more or less 
distended and sometimes tortuous, and parts of them are 
here and there rendered less distinct, on account of the 
film which covers them. There may be extravasations of 
blood, or inflammatory exudation into the retinal tissue, 
which will appear as greyish-white spots. 

The prognosis of retinitis, except when it proceeds from 
syphilis, is generally unfavourable. The prospect of 
recovery is diminished in proportion to the extent of 
the hsamorrhages, and the amount of the inflammatory 
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exudations. Nerve structure once destroyed is never re- 
placed. It is only therefore when the exudations have 
been chiefly confined to the counective tissue of the retina 
that a favourable result will follow. When there has 
been neither hsBmorrhage nor isolated grey spots of 
exudation, the eye may recover with fair sight. Retinitis 
may terminate in blindness from atrophy of the retina, 
or by its detachment from the choroid. 

Treatment — For that form of retinitis which is appa- 
rently unconnected either with syphilis or disease of the 
kidney, small alterative doses of tne hydrarg. perchlorid. 
(F. 99) may be given two or three times a day ; or the 
iodide or bromide of potassium (F. 89, 97) may be pre- 
scribed, and at the same time slight counter-irritation 
may be kept up by rubbing into the temple every night a 
little of the unguent, hydrarg. iodidi rubri (F. 129). The 
eyes should be allowed absolute rest, aiid this can be 
obtained by the patient abstaining from all close work, 
and by wearing spectacles with glasses of a rather dark 
cobalt blue. H the retinitis can be traced to overwork, 
or has come on after fever or any severe illness, tonics 
of quinine, iron, or cinchona with tne mineral acids should 
be ordered, with rest to the eyes, and, if possible, change 
of air. 

Bbtinitis Albuminueica — Nephritic Retinitis, — This 
form of retinitis has received the name of " albuminurica," 
from being frequently associated with renal disease, when 
the urine is charged with albumen. It usually occurs 
in patients who have Bright's disease of the kidney, and, 
<50usequent on it, an hypertrophy of the left ventricle of 
the heart. 

Symptoms, — There are three forms in which this ne- 
phritic retinitis may occur. 1. It may gradually develop 
itself with the advance of the kidney disease. For a long 
time the patient may have complained of a general misti- 
ness, everything appearing as if through a veil ; or the 
impairment of vision may have been confined to one por- 
tion of the field, when suadenly the sight is discovered to 
be markedly worse. The whole field may be thus affected, 
«o that the eye is almost dark ; or the blindness may be 
partial. This sudden loss of sight is probably due to 
retinal hemorrhage, and is in proportion to the number, 
size, and locality of the blood-clots. 

2. The second form of nephritic retinitis is dependent 
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on uraBmia, and occurs in the later stages of kidney dis- 
ease, associated with suppression of urine, delirium, and 
convulsions. The loss of sight is very rapid, and some- 
times permanent. If no organic changes have taken 
place in the retina from hsBmorrhage during the attack of 
urasmic poisoning, the patient may gradually regain much 
of his sight after the kidneys have resumed tneir func- 
tions ; but the prognosis is always unfavourable. 

3. Nephritic retinitis occasionally occurs in women dur- 
ing pregnancy, who are suffering from albuminuria in- 
duced by the pregnant state. This form of the disease is 
frequently accompanied by retinal haemorrhage, and both 
eves may be affected by it. In one case under my care 
the sight of both eyes was so far destroyed by retinal 
hasmorrhages that onlj the perception of large objects re- 
mained. Tne prognosis is very unfavourable. When there 
is nephritic retinitis in pregnancy, my own feeling is that 
premature labour should be brought on, with me hope 
that in sacrificing the life of an unborn child, we may save 
the more valuable life of the mother. 

Ophthahnoacopic Appearances, — The optic nerve is 
slightly swollen and oedematous, with its margin indis- 
tinct and blurred into the surrounding cloudy retina. 
Around the disc the retina looks of a greyish-white, and 
the vessels as they pass to and from the optic nerve are 
in parts obscured by the exudation. At various points of 
the retina baff-coloured patches are seen, and in the 
neighbourhood of the yellow spot, small whitish glistening 
bodies appear sprinkled. The retinal veins are distended 
and tortuous, and there are frequently numerous small 
effusions of blood scattered over the retina. The haemor- 
rhage is always from the capillaries, and this no doubt 
is due to the morbid state of the coats of the vessels in 
advanced Bright's disease, and to the increased force by 
which an hypertrophied heart sends the blood through 
them. 

Mr. Hulke has had two opportunities of dissecting eyes 
affected with chronic renal retinitis, an account of wmch 
he published in the "Ophthalmic Hospital Reports."* 
He found there was : — 

** 1. CEdematous swelling of the optic nerve and retina. 

" 2. Lar^e granular corpuscles, more or less abundant, 
mostly in fiie intergranule layer. 

* £ojal London Ophthalmic Hospital Reports, vol. v. p. 16. 
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" 3. BotryoidaJ masses of colloid, also in tliis layer. 

" 4. Nests (A sclerosed and enlarged ganglionic cells, or 
moniliformly swollen and sclerosed nerve-fibres in the 
ganglionic and options lookers. 

"5. HsBmorrhages : The shape of the patches of the 
^ictravasated blood being determined by the arrangement 
of the tissues into which the blood escapes." 

It has been said that by the presence of retinitis albu- 
minnrica, the surgeon may at once diagnose with the 
ophthalmoscope Bright's disease; but it should be re- 
membered that the affection of the eye's is usually 
secondary to that of the kidneys ; and that it is only in 
advanced cases of the disease that the symptoms are 
sufficiently marked to do more than point to the kidneys 
as the probable source of the mischief. 

Treatment — ^As the state of the eyes is secondary to, 
and dependent on, the disease of the kidneys, the treat- 
ment must be constitutional, and those remedies should 
be selected which are suitable for the renal affection from 
which the patient is suffering. The bowels should be 
made to act once daily, the pulv. jalapae comp., or some 
hydragogue cathartic being given early in the morning 
wnen necessary. The preparations of iron usually do 
good, and of these the tmct. ferri perchlorid. is perhaps 
the most useful. The object to be obtained is to relieve 
the kidneys by promoting the action of the skin and the 
bowels. Mercury in any form in nephritic retinitis 
should be strictly avoided. If the eye is painful, a leech 
applied to the temple will often give ease, and it may be 
repeated from time to time. The patient should strictly 
rest the eyes, and protect them from all exposure to 
glare or artificial light, and for this purpose he should 
wear spectacles with curved cobalt-blue glasses. He 
should also avoid stooping, as it favours the flow of blood 
to the eyes, and thus renders them more liable to retinal 
hsamorrnages. 

Eetinitis Syphilitica. — There is one form of retinitis 
which is undoubtedly due to syphilis. The history of 
the case and certain ophthalmoscopic appearances mark 
its specific origin. It usually occurs dunng the tertiary 
period of syphilis, when nodes form on the bones, and the 
patient has pains in his limbs and joints ; when, in fact, 
the constitution has been thorougnly imbued with the 
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poison. Mr. Hatchinson* has shown that choroido-reti- 
nitis may arise also from inherited syphitis. 

Symptoma. — ^A gradual fading of the sight extending 
over the whole iield of vision. The pupil is sluggish and 
inclined to be dilated. There are no external manifesta- 
tions to account for the great loss of sight. A past his- 
tory may reveal syphilis, or there may be local evidences 
of the disease whicn will render a searching interrogation 
unnecessary. 

Examined with the Ophthcdmoscope, — There is usually 
turbidity x)f ' the vitreous, and a difrused greyish haze of 
the retina extending from around the optic disc ; whilst 
here and there are seen buff-colonred patches of exuda- 
tion. The absence of any hesmorrha^c spots are also to 
some extent characteristic of syphilitic retinitis. 

Pure and uncomplicated syphilitic retinitis is a rare 
disease ; it is usually combined with exudative choroiditis, 
and to the joint affection of the retina and choroid the 
term " syphilitic choroido-retinitis " has been well applied. 
(See Exudative Choroiditis, page 185.) 

The prognosis of retinitis syphilitica is more favourable 
than tnat of any of the other forms of retinitis. When 
seen sufficiently early, the disease will generally yield to 
appropriate treatment, and a great amelioration of the 
symptoms will usually follow, and in some cases a com- 
plete restoration of sight. 

Treatment. — The iodide of potassium and the prepara- 
tions of mercury are the drugs to be relied on for the 
relief of this disease. I have found the mist, potassii iodidi 
cum hydrarff. perchlorid. (F. 96) extremely beneficial, 
and have had patients recover under its influence in a 
most marked way. This mixture, however, is very apt to 
disagree with the stomach, and to produce a feeling of dis- 
comfort, and, in many instances, to bring out an attack 
of mercurial erythema, which induces 9ie most intole- 
rable irritation when the patient is warm in bed, and 
obliges him to desist from the medicine, it is most easily 
tolerated if it is taken about one or two hours after a meal. 
When the progress of syphilitic retinitis is very rapid, it 
is desirable to get the patient quickly under the influence 
of mercury, and this may be readily accomplished by 
rubbing half a drachm of the unguent, hydrar^. into the 
axilla or inner side of the thighs night and morning 

* Syphilitic Diseases of the Eye and Ear, p. 130. 
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until the gmnB are slightly affected, when its efPects may 
be continued, without being increased, by diminishing the 
frequency of the inunction. If the patient is feeble, 
quinine may be given during the exhibition of the mer- 
cury ; but ii not, small doses of the iodide of potassium 
two or three times a day will be more useful. In 
some cases I have seen very good results follow the use 
of Mr. Henry Lee's mercurial vapour bath (F. 4). The 
patient should commence his fumigations with gr. 10 of 
calomel and continue them every night, the surgeon keep- 
iiig a careful watch that he does not become too much 
anected by them. The baths should be discontinued, or 
intermitted if the gums become spongy. During the day 
the patient may take the iodide of potassium (F. 89) ; or 
if his strength is failing him, he may be prescribed quinine 
or cinchona witb nitnc acid. The mercurial batns are 
most efficient during the summer inonths, when the 
skin acts freely, and when there is the least liability of 
the patient getting chilled after taking them. I should 
not order the baths during the cold months unless the 
patient was able bo have them in his own bedroom, and 
provide himself against all risks of exposure either during 
or after their administration. 

!Retinal Apoplexy — Beti/nitis ApoplecUca. — Betinal 
hsBmorrhage may occur from disease within the eye, as in 
retinitis or glaucoma; but it may also come on from some 
extrinsic cause, and it is this form of intraocular haemor- 
rhage we have now to consider. 

Sudden hesmorrhage from the rupture of a retinal or 
choroidal vessel may arise from a mseased state of the 
heart, or an atheromatous condition of the coats of the 
vessels ; or from embolism, or from suppressed menstrua- 
tion. It may happen also in young patients, who with- 
out any evidence of disease bave a morbid tendency to 
bleed, and exhibit this predisposition by frequent attacks 
of epistaxis. In such cases the liability to retinal 
hsemorrhage is favoured if the daily employment necessi- 
tates a stooping position of the head, A well-marked 
example of this form of retinal haemorrhage, apparently 
due only to a peculiar bsBmorrhagic tendency, came under 
my care at the hospital in a young fellow, set. nineteen, who 
was by occupation a currier. He was accustomed to work 
for many hours with his body bent, and his head stooping 
forwards. About eight weeks previously to my seeing 
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him he was at his usual employment, and after his day*s 
work went to bed, feeling quite well; but on getting 
lip in the morning he was so blind that he could scarcely 
find his way to the work yard ; and in about two hours 
he was obliged to return nome, as he had only sufficient 
sight to guide himself about. The boy had suffered from 
repeated attacks of epistazis, and only a week before he 
had lost a large quantity of blood from the nose. Exa- 
mined with the ophthalmoscope, extensive retinal hsBmor- 
rhage was seen in each eye. There were blood clots 
in the vitreous of both eyes, and in the left a ruptured 
retinal vessel could be distinctly made ont. 

Symptoms. — Occasionally there are the premonitory 
warnings of a disturbed circulation ; the patient has at- 
tacks of giddiness and dimness of vision which may last 
from a few seconds to a few minutes ; he complains of 
pain in the head, or has bleeding from the nose ; but 
in many cases the retinal hsBmormaf^e occurs suddenly, 
without any previous indication of existing disease. The 
suddenness of the loss of sight is one of the most cha- 
racteristic symptoms. The patient may awake in the 
morning and find himself nearly blind with one or both 
eyes : or whilst engaged at his usual occupation a dark 
cloud, or, as some have described it, a red ball may seem 
to appear before the afPected eye, and to gradually increase 
in size until the vision is either partially or completely 
lost. The impairment of sight produced by the hsamor- 
rhage depends on the extent of the effusion and the 
locsQity in which it has taken place. One large retinal 
vessel may have given way, and a single clot have formed 
on the surface of the retina; or there may be several 
small ecchymoses from ruptured retinal or choroidal 
capillaries. When it is from a large retinal vessel, the 
bleeding is often extensive, and the blood bre^ng 
through the hyaloid membrane will be extravasated into 
the vitreous, or it may force its way backwards through 
the layers of the retina, and form a clot between that 
structure and the- choroid. The blindness may be com- 
plete ; or it may be central, so that the patient can only 
see on either side of the object he looks at ; or it may be 
confined to a portion of his field of vision, according to 
the part of the retina pressed on by the clot. 

Ophthahnoscopic Appearances, — If chere has been much 
haemorrhage, and the blood has been extravasated into 
the vitreous, the fundus may be so masked that it will be 
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impossible to make out aoy details. The history of the 
case, combined with the detection of blood in the vitreous, 
will, however, at once explain the cause of the loss of 
sight. When the hsBmorrhage has been of less extent, a 
retinal vessel may be often seen terminating in a large 
clot. If there have been many small capillary ecchy- 
moses, these will be clearly made out with the ophthal- 
moscope. Frequently the remains of old blood-clots may 
be also seen, there having been previous haemorrhage; or 
markings on the retina may indicate the site which some 
former clots occupied. 

The prognosis is always unfavourable, for although 
some improvement may be gained by the absorption of tne 
clots, yet as the exciting cause remains, the nssmorrhage 
is very likely to recur. When the blood has been extra- 
vasated either into the vitreous, or formed a clot between 
the retina and the choroid, the prospect of regaining any 
sight is very slight. In such cases, as the blood is slowly 
absorbed, the vitreous becomes fluid, the retina detached, 
and the globe soft. The prognosis is most favourable 
when there is only one clot, even though it be a large one, 
providing the surrounding retina be healthy, and there 
has been no extravasation into the vitreous. 

Treatment — Inquiry must first be made as to the cause 
of the retinal hemorrhage, and when this can be ascer- 
tained, the endeavour should be to remove it. If the 
haemorrhage is due to suppressed menstruation, means 
should be taken to restore the uterine function. The mist, 
potassii iodidi (F. 89), or the mist, boracis (F. 69^ is often 
of service ; or, if there is much anasmia, the mist, ferri- 
comp., or some other preparation of iron, should be pre- 
scribed. The regular action of the bowels should be main- 
tained by the pu. aloes et myrrhaa, or the pil. aloes Bar- 
badensis. 

When the haemorrhage apparently arises from heart 
disease, or a morbid condition>of the coats of the vessels, 
the medical man in attendance must be guided by the 
symptoms which are present, and prescribe accordingly. 
In all cases of retinal apoplexy it is well to keep up a 
slightly increased action of the bowels, and for this pur- 
pose the bitter waters of Friedrichshall, Pullna, or Kis- 
singen are very useful. No local application will benefit 
the eye ; if it is hot or painful, a fold of lint wet with cold 
water may be laid over it, or one or two leeches may be 
applied to the temple, and repeated if they afibrd relief. 

N 
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Ebtinitts pigmentosa has derived its name from the 
peculiar deposit of the pigment in the retina which 
characterises this disease. It may occur in persons of all 
agos. Generally the commencement of this affection may 
be traced back to early childhood, but, occasionally, " the 
first symptoms have appeared as late as the age of fifty."* 
I believe that in most oases it is congenital, and in some 
hereditary. Both eyes are usually affected, and to a 
similar extent, although to this there are exceptions. 
Wells mentions a case in which only one eye suffered. 
Liebreich has shown that retinitis pigmentosa is frequent 
amongst deaf-mutes, and also amongst the offspidng of 
marriages between blood relatives. These observations 
have been confirmed by Mooren in an excellent paper on 
this subject.f 

Symptoms. — The characteristic signs of this disease are, 
torpidity or diminished sensibility of the retina ; a gra- 
dually increasing contraction of tne field of vision, and a 
peculiar deposit of pigment in the retina. The first 
symptom which generally attracts attention is the in- 
ability to walk about in a dim light. The patient suffers 
more or less from nyctalopia or night-olindness ; by 
day his direct vision is good, but after dusk it is consider- 
ably impaired. The contraction of the field of vision 
increases almost imperceptibly year by year, but the 
direct central sight may remain for a long period un- 
changed. The diminution of the field is from the periphei-y 
towards the centre. If, however, the disease continues to 
progress, the acuteness of the central vision becomes first 
dimmed, and then gradually darker, until ultimately the 
patient is blind. In many of the cases recorded by 
Mooren, commencing cataract in the posterior pole of the 
lens was observed in the later stages of the disease. 

Exami/ned with the Ophthahnoscme, the retina presents 
a very striking appearance. Sprinkled in an apparently 
irregular manner, are large deposits of pigment ; some of 
the spots are stellated, or of a spider shape with many 
small offshoots; others look like mere granules, either 
congregated together in groups, or scattered about indif- 



* Bader, on the Natural and Morbid Conditions of the Human 
Eye, p. 470. 

+ Ophthalmic Review, No. 1, p. 4. Translated from Zehender's 
Klinische Monatsblatter fUr Augenheilkmide, i. p. 93, by 
Zachariah Laurence. 
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ferently. This deposit usually commences at the peri 
pbery and gradually extends towards the centre. 

When more carefully examined, the deposits of pigment 
seem in places to follow the course of the retinal vessels, 
parts of which they will overlay. In many cases the 
choroid is also affected, when, from the wasting of its 
epithelium and atrophy of its stroma, patches of it are 
rendered so transparent as to allow the white sclerotic to 
shine through and render more conspicuous the black 
patches in the retina. The retinal vessels appear small, 
but this diminution is said by Schweigger to be due to a 
thickening of their coats and a consequent lessening of 
the calibre, which restricts the flow of blood through 
them, and to this state of anaemia he attributes the de- 
fective sensibility of the retina. The optic nerve has a 
pale anaemic appearance, and when the disease has ad- 
vanced it exhibits the peculiar dull whit-e of confirmed 
atrophy. 

Treatment. — Little if any benefit is to be derived from 
medicine. The aim must be to retain the sight the 
patient has, rather than to endeavour to recover that 
which has been lost. The use of the eyes must be restricted; 
he should avoid reading, writing, and all work which re- 
quires an effort of the accommodation, Small dodes of 
the iodide or bromide of potassium, or of the perchloride 
of mercury have been recommended, and may be tried, 
but they should be given up if they interfere with the 
general health. Spectacles with curved cobalt-blue glasses 
should be worn when in the open air or bright- sunlight, 
as they afford rest to the eyes, and protection from the 
irritating effects of wind. 

Dbtachmbnt op the Eetina may be caused — 

1. By the extreme elongation of the coats of the eye which 
occv/rs vn, severe cases of myopia, when the retina, being less 
extensile than the choroid, is in parts separated from it, 
and the intervening space is occupied by a serous fluid. 

2. By a dimimution of the hulk of the vitreous y so that 
the retina, losing its due amount of anterior support, 
gradually becomes loosened from the choroid, and mlling 
forward is at first partially, and ultimately completely 
detached. This change may be induced by disease, but 
most frequently it is tne result of a penetrating wound of 
the eye, which has been either accompanied with a loss of 
vitreous, or with hsemorrhage into its substance, 

V o 
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3. By hcemorrhage between the choroid and retina, — 
This may occur in retinitis or glaucoma; or it may be 
caused by blows on the eye. In most cases the blood- 
clot is ultimately absorbed, bnt the retina remains 
detached. 

4. By serous effusion "between the choroid and retina. — 
This inay occur in a normally-shaped eye without any 
stretching of the posterior coats as in myopia, or without 
any previous separation having been effected by haemor- 
rhage. In some instances it may possibly be due to dis- 
ease of the vitreous resulting in a change of its structure 
and a lessening of its bulk ; but in many cases no satis- 
factory cause for the detachment can be detected, and it 
is therefore ascribed by some to inflammatory action, of 
which there is little or no evidence. 

6. By the 'presence of tumours of the choroid, — As the 
growth advances the retina is carried in front of it, and 
the detachment increases with the progress of the dis- 
ease. 

, Detachment of the retina may be partial or complete. 
It generally commences in the lower region of the fundus, 
and gradually mounts up towards the optic nerve. It 
nsuaUy occurs in one eye only, but both may suffer if the 
separation has been produced by causes which equally 
affect the two eyes, as in cases of extreme myopia. The 
tension of the globe is as a rule slightly diminished when 
there is a simple detachment with subretinal effusion; 
but if the displacement is due to a choroidal tumour, the 
tension is usually increased. 

8yrn/ptoms. — It is often very difficult to ascertain from 
a patient the early symptoms of a displaced retina ; they 
have either passed unnoticed, or in the lapse of time have 
been forgotten. Some indications of retinal irritation 
are, however, the general precursors of the detachment ; 
the patient is frequently troubled for some weeks pre- 
viously with the occasional and sudden appearance of 
bright flashes or scintillations, or of circles of fire, &c. ; 
or with floating muscas and dimness of vision. The 
symptoms which may be said to characterise a detach- 
ment of the retina are : Loss of vision in one direction, 
so that a portion of the field may be completely wanting ; 
the patient with the affected eye may be only able to see 
a portion of the object he looks at, a half or a quarter of 
it being quite dark; or if the loss is central, the point on 
which ne directs his eye is blank, whilst he can see on 
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each side of it. He complains also of a waving up and 
down with tho movements of the head. This is caused 
by the floating to and fro of the detached portion, and is 
recognised by the part of the retina still in situ. Another 
symptom often mentioned is that objects appear bent, 
twisted, or in some other way distorted, and is no doubt 
due to some disarrangement of the layers of a portion of 
the retina which is loosened, though not yet separated 
from the choroid. 

Occasionally an eye with detached retina becomes glau- 
comatous and very painfal. The presence of an intra-ocular 
tumour may be then strongly suspected. 

ijxamined vnth the Ophthalmoscope. — ^The detachment 
is best seen by direct examination, when if the case is 
one of partial separation of the retina from the choroid, 
the detached portion will appear as a bluish-grey film, 
bounded by a sharp line, on one side of which is the 
bright expanse of the choroid, shining through the trans- 
parent retina, in situ ; and on the other this semi-opaque 
grey web, which is bulged slightly forwards towards the 
vitreous. Tracing the course of the retinal vessels from 
the optic nerve, they seem to be suddenly bent when they 
arrive at the line of the detachment. A partial, or an 
entire displacement of the retina, if the separation from 
the choroid is complete, is easily recognised ; it is when a 
portion of the retina is rather loosened or wrinkled than 
absolutely detached that the diagnosis becomes exceed- 
ingly difficult. This condition is recognised by a slight 
opacity of the retina at one spot, and by noting the ap- 
pearance of the vessels, which seem to stand out at one 
point and to be lost in the shade at another, as they rise 
or fall in their passage over the foldings of the loosened 
retina. 

When the lens is cataractous, the detachment of the 
retina cannot, of course, be seen by the ophthalmo- 
scope, but its presence may be inferred from the follow- 
ing test :— The sound eje oeing excluded by the patient 
placing his hand over it, with the mirror of the ophthal- 
moscope throw a column of light upon the affected eye, 
moving it in different directions across the eye, transversely 
and obUquely upwards, downwards, outwaras, and inwards, 
and at the same time question the patient as to whether 
he can see the light, and can state in what direction the 
light comes. In this manner a good estimate may be 
formed of the perfection of his field of vision ; whether 
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portions of it are defective or wanting. If a large portion 
of the field be wanting, a detachment of the retina may be 
reasonably suspected. 

The prognosis of detdched retina is very nnf avourable. 
The tendency is for the disease to extend, and more retina 
to become detached until at last the eye is blind. The 
most favourable cases are those in which there is a limited 
detachment, the result of an injury, probably a small 
effusion of blood between the choroid cmd retina. A blind 
spot in the fiekL of vision will always remain, but the rest 
of the retina may retain its functions unimpaired. Cases 
have been recorded where the subv^inal fluid has disap- 
peared, and the retina having again fallen bftck ie ua 
place has still retained some power of sight, but they are 
exceptional. 

Treatment, — Detachment of the retina is very intract- 
able, and generally uninfluenced by medicines given for 
the pujpose of procuring absorption of the subretinal 
fluid. A spontaneous cure or arrest of the disease has 
occasionally occurred from the accidental laceration of 
the retina, and the escape of the fluid into the vitreous. 
The knowledge of this fact induced Graefe and Bowman 
to endeavour to establish artificially a permanent rent in 
the detached portion of the retina, through which the 
fluid could extravasate into the vitreous. This they did 
by tearing through the displaced retina with either one 
or two needles introduced through the sclerotic. Von 
Graefe employed a long cutting needle, " furnished with 
two very sharp edges, and the neck of which fills the 
wound, so as to leave no space for the escape externally 
of the fluid."* Mr. Bowman uses two rather long needles, 
which he introduces through the sclerotic, at from a 
quarter to half an inch from the cornea, and in the space 
between the recti tendons. The eye should be first 
examined with the ophthalmoscope, to determine the 
exact position of the detachment. The operation may be 
thus performed : — 

The patient should be on a couch, and the lids being 
parted with a spring speculum, one needle should be in- 
troduced through the sclerotic at a point where it wiU 
perforate the detached portion of the retina at a promi- 
nent part. The second needle is then to be inserted at a 

* Graefe, On Perforation of Detached Eetina. Translated by 
George Henry Eogers, R. L. 0. H. Reports, vol. iv. p. 222, 
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short distance from the first, and so directed that its 
point shall penetrate the retina at or close to the same 
spot. To avoid the risk of wounding the lens in the 
passage of the needles, they should be thrust through the 
sclerotic nearly vertically. A rent is now to be torn in 
the retina by separating the points of the two needles. 
There is generally an escape of the subretinal fluid by 
the side of the needles during the operation, and fre- 
quently in a sufficient quantity to infiltrate a considerable 
extent of the subconjunctival tissue. The fluid is gene- 
rally of a yellowish colour, and when tested yields a large 
quantity of albumen. 

When an eye with detached retina becomes glauco- 
matous and painful, the only treatment is to excise the 
globe. 

Embolism op the Central Artery op the Retina is 
a cause of blindness, and subsequent atrophy of the optic 
nerve. The loss of sight is usually sudden and unaccom- 
panied by pain. Witti the ophthalmoscope the optic disc 
appears blanched, the arteries reduced to the size of 
threads, and the veins also much diminished. In some 
of the cases which have been recorded, there was a loss of 
transparency of the retina around the optic nerve, and 
in the region of the yellow spot, probably due to a slight 
serous enusion. 

In the case of a young woman under my care, the 
sight was' lost .suddenly and without any premonitory 
symptoms a fortnight after her confinement. She had no 
pain, but she experienced a sudden sense of darkness over 
ner left eye, which caused her to cover the right with her 
hand, when she immediately discovered her blindness. 
When I first saw her, about six weeks afterwards, the 
optic nerve was of a milky whiteness, and the retinal 
arteries were dwindled to mere lines, two or three of 
which were evidently only empty tubes. 

The prognosis is unfavourable. No treatment is of any 
avail. The only consolation to be offered the patient is, 
that there is no reason to suspect that the other eye will 
suffer. 

Glioma op the Eetina. — See Intraocular Tumours, 
page 196. 

Cysts op the Retina are occasionally found in eyes= 
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TrUch have been Iodk lost, and appear to be dne to de- 
frenerative ohangea. In a paper bj M. Inanoff, on " The 
IKfferent Forms of Inflammation of the Betiaa." read be- 
fore the Opbthalmological Congress at Heidelberg, in 




September, 1864, he atlndea to three speci mens, .containing 
respectively one, five, and seven cysts. The first example 
of this disease noticed in this country was in an eye which 
I removed from a patient at the Ophthalmic Hospital. 



Fia. 46. 




The other half of the aame eye, with the posterior half 
of the retina turned forwards, to show the poaition of the 
cysta on its choroidal Hurface. 

The man had received a penetrating wonnd of the eye 
fifteen years previously ; after the accident he only re- 
tained perception of light, and in the next eighteen months 
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the eye became totally blind. He came under my care in 
November, 1867. The lost eye was very painful, its ten- 
sion was increased, and it was affecting prejudicially the 
sound one. Under these 9ircumstances I removed the 
eye. On making a section of it, the retina was found 
slightly detached from the choroid, and its outer aspect 
was studded with cysts of various sizes, the largest about 
that of a small pea. They were eleven in number, and 
each appeared to bulge out from the choroidal aspect of 
the retina, and to be formed by the separated layers of 
that structure. The specimen was exhibited at the Patho- 
logical Society, and in the " Transactions," vol. xix. p. 362, 
will be found a full account of the case, with the following 
report of the examination of the cysts, made by Mr. 
Vernon, who was then the curator of the museum at the 
Ophthalmic Hospital : — " The cysts appear to have been 
formed at the expense of the outer layers of the retina. 
Their walls consisted of a very fiue tissue of delicate 
fibres, which contained many nuclei of their own, and 
which were closely interlaced with small nucleated cells, 
intermingled with round highly-refracting bodies, the 
remnants of the granular layers of the retina. To the 
outer walls of the cysts which were examined, some of 
the choroidal epithehum was adherent, while their inner 
surfaces were lined with squamous epithelium. Many 
of the cells in the cyst-walls contained fatty granules. 
With acetic acid the fibres forming the cyst-walls ap- 
peared to consist of connective tissue without any elastic 
element." 

DISEASES OF THE CHOROID. 

» 

Disseminated or Exudative Choroiditis is most fre- 
quently the result of syphilis, but it may also occur in 
patients who are free from all specific taint, and from 
causes too indefinite or remote to be accurately traced. 
It is characterised by disseminated bnff-coloured exuda- 
tions OB the surface and into the tissue of the choroid. 
ITiese effusions are generally circumscribed, and between 
them portions of unclouded choroid are seen through the 
retina. As the disease progresses, the diffused lymph is 
absorbed, but a portion of the choroid corresponding to 
many of the patches becomes atrophied, and frequently 
to such an extent as to allow the white sclerotic to shine 
through its attenuated remains. Around these white 
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patches the choroidal epithelium filled with pigment col- 
lects and encircles them with a black rim. Frequently 
the jretina becomes secondarily affected, and choroido- 
retinitis is established. Without, however, being involved 
in the inflammatory action, portions of the letiiia may be 
BO pressed on by the exuded lymph as to cause a tem- 
porarv suspension of its functions, and, if long continued, 
^ atrophy of its Btanctore. A general turbidity of the 
vitreous wiUi filmy opacities are frequently associated 
with this form of choroiditis, and especially if it has a 
syphilitic origin. 

General Symptoms^ — A gradual failure of sight ; sur- 
rounding objects appear dark and confused ; occasionally 
the field of vision is contracted, or parts of it are de- 
stroyed, so that in certain directions toe patient sees only 
a portion of the object he looks at. The pupil is slightly 
dilated and sluggish. These symptoms, however, are 
common t^ other deep-seated affections of the eye, and it 
is only by the aid of the ophthalmoscope that the exact 
locality of the disease can be determined. When thus ex- 
amined, the patches of exudation will be seen scattered over 
the fundus of the eye ; those that are recent will be recog- 
nised as opaque yellowish spots, whilst the site of om 
effusions will be here and there indicated by the glistening 
white of the sclerotic shining through the atrophied por- 
tions of choroid, which are mapped out by an aggregation 
of pigment cells, , When the inflammatory action is con- 
fined to the choroid, the retinal vessels may be clearly 
traced throughout their course, and in places mounting 
over the effusion which is beneath them ; the retina itself 
is transparent, and allows the portions of bright choroid 
unobscured by lymph to shine tnrough the spaces between 
the exudations ; and there are none of the haemorrhages 
which are so characteristic of most of the forms of reti- 
nitis. If the retina is affected, as very frequently hap- 
pens when this disease is due to syphilis, a diffused hazi- 
ness of a part or whole of the fundus, with interruptions 
in the course of the retinal vessels from inflammatory 
effusion, will mask many of the ophthalmoscopic signs 
already mentioned. When in addition to the retinitis 
there is also a turbidity of the vitreous, it is often impos- 
sible to make out the details of the changes which may 
have taken place, but sufficient information will probably 
be gained to form a diagnosis of the case. 



EXUDATIVE CHOROIDITIS. 187 

There are two forms of disseminated choroiditis, the 
syphilitic and the simple. 

In the syphilitic the exudation is very circumscribed, 
and often in nodules closely resembling those which are 
so frequently seen in the specific iritis, and there is no 
tendency for the effusions to run together. This eruda* 
tive choroiditis sometimes occurs as an extension of the 
iritis, and it is then associated with, or follows closely 
upon the secondary eruption of the skin. It is also met 
with during the tertiary symptoms of syphilis, but it is 
then usually complicated with retinitis. 

In the simple form of disseminated choroiditia there is 
no iuBtory ££ MyjahilMo, the diaease nether resembles the 
simple iritis in which the effusion of lymph is small in 
quantity and evenly diffused. The patches on the choroid 
are less circumscribed, and they have a tendency to 
coalesce. The disease is more chronic and less amenable 
to active treatment. 

Treatment. — If the disease is due to syphilis, the treat- 
ment which was recommended for retinitis syphilitica, 
page 174, should be adopted, but with certain restrictions. 
When the disseminated choriditis follows or is associated 
with the secondary skin eruption, the iodide of potassium 
(F. 89), with the mercurial bath (F. 4) every night, or 
with pH. Plummer. gr. 6 every other night, may be ordered ; 
or if the patient has not yet been under the influence of 
mercury, the unguent, hydrarg. may be rubbed into the 
axilla or inner side of the thigh every night until the 
gums are slightly affected. If, nowever, the disease does 
not occur until tne tertiary period of syphilis, the prepa- 
rations of the hydrarg. perchlorid. with Dark (F. 99) ; or 
the mist, potassii iodidi cum hydrarg. perchlorid. (F, 9H) 
will be the most useful. 

In the simple disseminated choroiditis, small doses of 
iodide and bromide of potassium (F. 96) or of the liq. 
hydrarg. perchlorid. should be prescribed and continued 
for some weeks, and at the same time a slight mercurial 
counter-irritation may be kept up by rubbing a little of 
the ungxient. hydrarg. iodidi rubri (F. 129) into the temple 
every night. If, however, the patient is very feeble and 
Q,nsemic, the mercurial medicines should not be given in- 
ternally, but full doses of quinine, or quinine and iron, 
should be ordered, and the unguent, hydrarg. c. belladonna 
(F. 123) rubbed into the brow and temple every night. 
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ScLEROTico-CHOBoiDiTis POSTERIOR — Posterior Staphy- 
loma — ^is a prolongation of the posterior half of the eye, 
accompanied with atrophy of the choroid, caused by the 
stretcning to which it is subjected by the staphyloma. It 
is usually found in all cases of severe myopia. When 
the disease is stationary , the myopia remains unchanged, 
and the patient suffers no inconvenience. If, however, 
it ia, 'progressive, the myopia increases, and the acuteness 
of vision frequently dimmishes. The patient also often 
complains of black muscss, sometimes like falling soot, 
and of occasional flashes of light, with other symptoms 
of retinal irritation. If the eye be now examined with 
the ophthalmoscope, there will probably be found changes 
in the choroid, mdicative of progressive atrophy : the 
white crescent on the apparent inner side of the optic 
nerve will have grown larger, and its outline irregular ; 
and scattered here and there will be white atrophic 
patches. Occasionally one or more of these spots will 
coalesce with the myopic arc so as to greatly enlarge its 
area. Such eyes are liable to become glaucomatous; 
they are also occasionally subject to detachments of the 
retina, and to small haemorrhages from the choroidal 
capillaries. A further account of sclerotico-choroiditis 
posterior will be found in the Article Myopia, page 230. 

Treatmervt, — Absolute rest to the eyes, and the direc- 
tions for myopic patients given in the Article Myopia, 
should be strictly carried out. If there are rapidly pro- 
gressing changes in the choroid, small doses of the liq. 
hydrarg. perchlorid. (F. 99) may be prescribed. 

S DPPURATivE Choroiditis — Ophthalmitis— Panophthal- 
mitis — is an acute suppurative inflammation involving all 
the tissues of the eye. It is most frequently induced by 
an injury such as a penetrating wound, or the lodgment 
within the globe of a foreign body, or an abrasion or bum 
of the cornea. It may also follow cataract or other severe 
operations on the eye, and occasionally it will come on 
in patients suffering from pyaemia, or exhausted by fever, 
or oy long-continu^ bad Uving. 

Symptoms, — Great vascularity of the eye, with chemosis 
of tne conjunctiva, and cedematous swelling and redness 
of the lids. 

2%e aqueous first becomes serous, then turbid from cor- 
puscular lymph and pus ; and these sinking to the bottom 
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of the anterior chamber constitute the state known as 
hypopion. 

ThevrisloBeaitB striation and brilliancy from inflamma- 
tory exudations on its surface and into its substance, and 
the pupil becomes blocked up with the like materials. 

The cornea becomes dull and steamy, and pus may be 
infiltrated between its laminsB, a condition recognised as 
onyx or corneal abscess, or an irregular sloughing ulcer 
may appear on its surface. 

Such are the visible changes which are . rapidly induced 
by an attack of ophthalmitis ; bat similar mischief is also 
going on in the deeper parts of the eye. 

The ciliary processes become infiltrated with lymph and 
pus, and matted to each other. 

The vitreous humour grows turbid, and lymph and pus 
are effused within it. The same exudations also take 
place on the surface of the retina, and in some cases be- 
tween the retina and choroid, and between the choroid 
and sclerotic, all of which tissues may be covered with 
morbid deposits, and even separated the one from another 
by them. 

The pain of ophthalmitis is always very severe. It is 
supra-orbital, extending up the side of the head; it is 
around the orbit and down the side of the nose, and in 
the eye itself. At first neural^c in character, sometimes 
acute, at others dull and aching, but, as the disease ad- 
vances, hot and throbbing ; the pain is usually sufficient 
to destroy sleep and to produce severe constitutional 
gymptoms. 

The prognosis of ophthalmitis is very unfavourable. 
Occasionally under judicious treatment, combined with 
other favourable circumstances, the inflammation may 
subside, and a useful, although a somewhat damaged, eye 
be preserved. Generally, however, the activity of the 
disease continues unabated, and does not expend itself 
until all the tissues of the eye are involved in one general 
suppuration. The cornea then gives way, or the pus 
makes an exit for itself through the sclerotic between the 
insertions of two of the recti tendons. 

Treatment — The eye should be frequently fomented 
with the fotus belladonnoB (F. 9), or with the decoction of 
poppy heads. A solution of atropine gr. 1 ad aqusB ^ 1, 
should be dropped into the eye twice or three times 
a day; but it should be discontinued as useless when 



190 DISEASES OF THE CHOROID. 

suppuration has actually set in. ' The patient should be 
kept in 4i darkened room, and all use of the eyes should 
he prohibited. The bowels should be acted on at the 
commencement of the attack, and if the patient is rest- 
less, sleep should be produced, and the pain relieved by 
opium, in these cases opium is usually of the greatest 
service ; it assuages the pain, tranquillizes the patient, 
and places him in a more favourable condition for re- 
covery. Whilst there is hot skin and thirst, salines and 
diaphoretics should be prescribed, but these must soon 
give place to quinine or bark with the mineral acids. 
The strength of the patient should be maintained by a 
liberal strong beef -tea diet with a moderate allowance of 
wine or brandy. But if the inflammation goes on, and 
the cornea becomes ulcerated, or infiltrated with pus ; or 
if there is hyponion with the eye painful, and the an- 
terior chamber deepened by the increased secretion of 
the aqueous, tapping the anterior chamber with a broad 
needle will sometimes afford very considerable relief and 
materially benefit the eye. The activity of the disease 
is frequently sensibly dmiinished after one such opera- 
tion. It is not, however, a proceeding which should be 
undertaken rashly, as, when it fails to do good, it often 
seems to irritate the eye and increase the urgency of the 
symptoms. In some bad cases of ophthalmitis which 
have been under my observation, I am satisfied that the 
ultimate destruction of the eye has been hastened by an 
injudicious paracentesis of the cornea. When the opera- 
tion gives ease, it may be repeated at intervals of twenty- 
four or thirty- six hours if the pain and acute symptoms 
recur; but if after once tapping the anterior chamber, 
the pain in the eye is increased, it should not again be 
attempted. 

If all treatment has failed to arrest the progress of the 
disease, and suppuration of the globe has actually set in, 
I would advise the eye to be excised. The patient will 
thus be quickly restored to health, and be spared much 
suffering. In my own practice I have never had any un- 
favourable symptoms follow the excision of a suppurating 
eye. 

Deposits op Bone on the Choroid are frequently 
found in eyes which have been long lost. The bony 
matter is on the anterior surface of the choroid, between 
it and the retina, which is always detached and usually 
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coarcted. In some eases a mere ossifio film ia found 
lying on the choroid (Fig. 47), whilst in others there is a 
thick bony cnp, sufficient in aize to occupy nearly the 
entire atnmp {Fig. 48). 




Fig. *7 is the drawing of a section of an ejo which I re- 
. moTed from a patient, tet. tbirtf. She bad lost all sight in 
it from an injury eighteen jeare before coming under my 
care. The globe waa shrunk abont one-third ; at limes it 
was Teiy painful, and it had lately beeu aubject to frequent 
recurrences of inflammstioa, during each of which her sound 
eye sympathiBert. 

The entire retina was detached and enarcled; the choroid 
was in aita with the aclerotic ; but lying on its anteriiir sur- 
face around the optic nerve was a delicate film of bone. 

It seems very probable that the formation of these 
bony plates is due to an infiammatory exndsition of lymph 
on the anrface of the choroid, which after a lapse of time 
becomes oi^anised and converted into fibrous tisane. This 
afterwards nnderj^es a further change ; osseous graaules 
are deposited, within it, and it becomes hone having alt 
the characters, both anatomical and chemical, which dis- 
tiugnish this tiaane in other parte of the body. The cup 
of bone is usually perforated near its centre by a smaU 
canal, through wh:ch passes a band of the atrophied 
retina hack to the optic nerve. 

Whilst bone iathnsbeiug developed in the fundus of the 
eje, earth? salts, such as the phospbate or carbonate of 
time, are ireguently at the same time being deposited in 
the lens, if there is oue, and between the laminte of the 
cornea, or, if that has been destroyed, in the cicatricial 
tissue which has replaced it. 

In a report of a specimen of " bone from the inner enr- 
face of the choroid, by Mr. Halke, in the "Pathological 
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TrsngactionB," vol. viii. p. 320, he has given the draw- 
ings of the microscopical appearances of the aoctioiiB he 
examined. He found in them all the elements of tme 
bone — a complete Hyatem of vaacnlar canals, with lacunw 
and ca,nali<:nli. In the mere scales of bonei however, 
which he h» since eiajnin«], he has told me that he has 

Fio. 48. 



Fig. 48 represents an encfptionitlly large cup of bane in the 
Btumpofan eye which had been lost for mora than eiitv years. 
The patient, an old lady, tet. sirty-one, never had anj annoy- 
■nee from it until about fuur monthti before coming to the 
hospital, when it bejian to give her pain, and since then 
she has suffered with it aeTerely. The right eye preeented all 
the usual symptoms of sympathelic irritation. I therefore 
exciaed the stump of the lust eye, which was shrank to the 
size seen in the woodcut. 

been unable to detect any vaacnlar canals, bitt in all be 
has seen the lacnnte and caDalicoIi. This is probably 
simply due to the fact that snch delicate films of bone 
were too thin to admit of vascular canals. 

Colloid D^gsneiution op the Choroid is one of the 
changes which are apt to tale place in eyes which have 
been lost from either accident or diseaae. It mav occur at 
any period oflife, and may be met with in eyes which have 
retained their normal shape, as well aa m those which 
have become shmnken. Colloid globnles are aeen on 
malcii^ a section of the eye as amall white bodies scat- 
tered smgly or grouped in little masses projecting beyond 
the surface of the choroid. Examined with the micro- 
scope they present a pecnhar and characteristic appear- 
ance. When fresh they are seen aa transparent shining 
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globules, which refract the light strongly, and somewhat 
resemble the bright translucent crystals of white sugar 
candy. In a paper by Mr. Hulke, he says, "Their 
size varies from the yt&o *^ 45^ ^^ *^ inch. The largest 
look like tiny seed pearls strewed over the inner surface 
of the choroid. They adhere very intimately to the 
elastic lamina, and indeed appear to be continuous with 
it." In an eye examined by Mr. Halke immediately after 
its removal, in which the choroid was studded with colloid 
globules, he saw* ** the blood corpuscles gliding along the 
capillary vessels in continuous unbroken columns beneath 
(that is, to the outer side of) the colloid globules, a 
phenomenon^ which completely established their respective 
positions, and one from which we may conclude that 
these vessels are not primarily affected, although at a 
later period they may become implicated." 

" Commonly they present no traces of structure, but oc- 
casionalljr they are marked with concentric lines."* Don- 
ders considers that the colloid globules originate in the 
hexagonal pigment cells, whilst Muller regards them as 
adventitious thickenings of the elastic lamina behind the 
hexagonal epithelium. Mr. Hulke further states that 
" the colloid globules are very prone to calcify. In this 
state they form stonv glandiform masses, with a finely 
granular surface, or Deads of a dull glassy aspect, and 
the larger concretions are plainly visible to the unaided 
eye." 

Colloid degeneration appears to be most frequent in 
eyes which have been subject to repeated attacks of in- 
flammation. In one case which came under my notice, 
these degenerative changes excited sympathetic symptoms 
in the sound eye, which ceased on the removal of the 
affected one — a shrunken globe lost from an injury four or 
five years previously. 

Tubercles in the Choroid may be frequently found 
in patients who are suffering from acute tuberculosis. In 
the cases which have been recorded they produced no 
defect of sight. With the ophthalmoscope they may be 
recognised as ** small circular circumscribed spots of a pale 
rose colour, or greyish-white tint, and vary m size from 
\ to 2*5 mm. They are chiefly situated in the vicinity of 

* Royal London Ophthalmic Hospital Reports, vol. i. pp. 70 
and 180. 

o 
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the optic disc, but may extend occasionally to a consider- 
able aistanoe from it."*" 

HiEtfORRHAGS FROM THE CHOROID maj occur from in- 
jury (see next Section, Injuries op the Choroid), or it 
may be oeeasioned by disease, as in glaucoma, sclerotico- 
choroiditis posteiior, or retinal apoplexy. See the Articles 
on these subjects. It may also be produced by pro- 
longed and excessive- strain of the eyes at close work, and 
especially if during its continuance the head has to be 
maintained in a stooping position. 

The treatment must dep^id on the exciting cause of 
the hsBmorrhage. (See Articles Glaucoma Sclergticg- 
Choroiditis Posterior, and Retinal Apoplexy.) 

INJURIES OF THE CHOROID. 

Injuries op the Choroid are- usually followed by im- 
mediate haamorrhage which always seriously affects, and 
often completely destroys sight. A blow on the eye may 
cause a rent in the choroid, either with or toithout rupture 
of the external coats ; or the choroid ma^ be lacerated by 
a penetrating wound through the sclerotic. Haemorrhage 
at once takes place from the torn choroidal vessels, and 
according to the site and severity of the injury the blood 
may be extravasated : — 

1. Between the choroid and retina. 

2. Between the choroid and sclerotiov 

3. Into the vitreous humour. 

1. HcBmorrhage between the choroids and retina is gene- 
rally caused by blows on the eye, and may occur either 
with or without rupture of the external coats. The blood 
is poured out from the anterior surfaceof the choroid, and 
a clot is formed between that structure and the retina. 
When the clot is small, it may be absorbed, and the eye 
may regain useful vision, but there will always remain a 
blind spot corresponding with the portion of retina which 
has been detached. If the haemorrhage is severe, there 
will be necessarily an extensive separation of the retina, 
and the eye for all useful purposes will be destroyed.. 

2. Hcemorrhage between the choroid and sderotio, un- 
complicated with haemorrhage in any other part of the 



* Soelberg Wells' Treatise on the E;e, 2nd edit, p. 47K 
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eye, is most commonly produced by an escape of the lens 
and a sudden loss of vitreous through a wound in an un- 
healthy eye : thus withdrawing unexpectedly the support 
which the choroid and retina had derived from these 
structures, when, in their entirety,, they occupied their 
normal position within the globe. 

In a healthy eye, the lens and a large amount of vitreous 
humour may be lost through a wound of its eicternal 
coats, without exerting any very unfavourable influence 
on the retina or the choroidal vessels ; but in an unsound 
eye, a similar loss would probably produce haemorrhage 
between the choroid and sclerotic. It is this form of 
hsamorrhage which occasionally occurs after an operation 
for the removal of a cataractous lens from an unsound 
eye. Indeed, it is almost certain to happen if there be an 
increased or glaucomatous tension of tne eye at the time 
of operating. In such cases, the hsBmorrhage takes place 
from the posterior surface ef the choroid, detaching some- 
times partially, but generally completely, the choroid 
from the sclerotic, and forming a large blood clot, it 
pushes in front of it the choroid and retina, and extrudes 
more or less of the vitreous from the eye. 

When hsBmorrhage between the choroid and sclerotic is 
occasioned by blows on the eye, the bleeding is seldom 
confined to tne space between the choroid and retina, but 
takes place also in other parts of the eye, and blood is 
often found on the retina, oetween it ana the choroid, and 
in the vitreous. 

3. ScBmarrhaae into the vitreous may occur 'from an 
injury of the enoroid. If the hssmorrhage is severe, the 
blood frequently bursts through the retina and hyaloid 
membrane^ and extravasates itself into the vitreous body. 
For a further account of hsamorrhage into the vitreous, 
see the Article in the Chapter on the Diseases of the 
Vitreous, page 128. 

The prognosis of choroidal hasmorrhage is always un- 
favoursbble. It is only when the bleeding has been slight 
and limited to a small surface that even a hope can be 
held out that a certain amount of useful sight will be 
retained. If in such a case the patient progresses favour- 
ably, he will probably recover with some valuable sight, 
but. he will not regain that which was destroyed by the 
blood clot : one blind spot in his field of vision will indi- 
cate the extent of retina which has been detached, and 
the Loss the eye has sustained. When there is extensiva 

o2 
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choroidal haBiaorrhage, the eye for all yisiial purposes is 
lost ; no matter wheUier the blood is effused into the 
vitreous, or between the retina and choroid, or the cho- 
roid and sclerotic. If the eye does not suppurate (and 
as a rule it does not do so if the external coats are en- 
tire), it gradually under treatment subsides into a quiet 
state, becomes soft, and somewhat smaller than the other. 
Treatment — ^Immediately after the injury a leech or 
two may be applied to the temple with the hope of pre- 
venting any undue inflammatory action ; and a fold of 
lint or linen dipped in cold or iced water should be placed 
over the eye, and wetted as often as it becomes dry and 
hot. Two or three drops of a solution of the sulphate of 
atropia, gr. 1 ad aquas ^ 1, should be dropped into the eye 
twice a day. It will exert a sedative innuence, and also 
act beneficially on the pupil if any acti?e inflammation 
comes on. Complete rest should oe given to the sound 
eye by abstaining from all work, and the exclusion of 
strong light from the room. There are no special appli- 
cations or medicines which can be elven with the view of 
favouring absorption of the blood which has been effused. 

INTEAOCULAR TUMOURS. 

Intraocular tumours may be said to be of two kinds, 
each of which will admit of certain variations. 

1. Glioma which grows from the retina. 

2. Sarcomatous tumours which grow from the choroid. 
It is yery rare to And a carcinomatous growth within 

the globe, so rare indeed that many pathologists doubt 
whether carcinoma or true cancer ever originates within 
the eye. The tumours which have been described as en- 
cephaloid, medullary and melanotic cancers have evidently 
been either gliomas or soft sarcomas, and sarcomas deeply 
coloured witti pigment. 

Glioma op the Retina. — ^The terrible disease which has 
received this name was formerly known as encephaloid or 
medullary cancer, and by some pathologists it is now called 
encephaloid of the retina. In appearance a glioma re- 
sembles very closely brain-substance. It is soft, of a 
white or yellowish-white colour, and springs from the 
connective tissue (the neuroglia) of the retina. In struc- 
ture it consists of a finely granular or amorphous inter- 
cellular substance, in which are embedded spherical, 
roundly oval, and occasionally spindle-shaped cells. As 
it grows, portions of it frequently undergo fatty degene- 



GLIOMA OF THE RETINA, 197 

ration and become so soft as to be almost fluid, wbilst other 
parts become chalky or calcareous. It is usually of rather 
slow growth, extending over a period of from one to two 
years before it completely distends the globe and bursts 
throup^h the sclerotic or cornea. The disease spreads by 
infection, which travels along the optic nerve, and, after 
death, a similar growth is frequently found in the brain 
in direct communication with the optic tracts. It seldom 
produces sexiondary tumours in the abdominal or thoracic 
▼iscera ; but Knapp has recorded one case in which there 
were secondary gliomas in the liver, lungs, and diploe of 
the bones of the cranium.* 

Glioma is a disease of early life, and, as far as my 
experience goes, it is limited to childhood. The youngest 
patient I have had under my care was an infant six weeks 
old, in whom the growth was probably congenital, and I 
have not met with a retinal glioma in a child beyond the 
age of Ave years. Knapp mentions two cases in which 
there was reason to believe that the gliomas were con- 
genital. The disease is very recurrent and is apt to return 
m the orbit after the eye has been excised, and also to 
appear in the other eye. There are, however, occasional 
exceptions to the recurrence of the glioma after the 
diseased eye has been removed. In 1872 I excised the 
right eye of a child, SBt. two years and eight months, on 
account of a glioma of the retina, and more than four 
years elapsed without a return of the disease. 

Symptoms, — A rapid diminution of sight, with more or 
less dilatation of the pupil. In the early stage of glioma 
there is no pain, and the disease is usually flrst discovered 
by the mother or attendant noticing a bright yellow reflex 
from the fundus of the globe, and then, on closing the 
sound eye, it is found that the affected one is almost, if not 
completely, blind. The refracting media are generally 
clear, so that the growth of the tumour may be easily 
watched. As the disease advances there is an increased 
tension of the globe, and then the eye becomes painful 
and the child restless, frequently crying and starting in 
his sleep. The lens and iris are pushed towards the 
cornea, and the pupil becomes dilated and inactive. At 
a later stage of the disease the lens becomes cloudy and 
the cornea dull and the tumour bursts its way through 
the globe and appears externally. It now seems to grow 



* Enapp, On Intraocular Tumours. 
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with an increased activity, and forms a funffatinfir mass 
from which there are frequent recurrences of Wo^ha^e, 
and the child dies either worn oat by pain and exhaustion 
or from meningitis caused by an extension of the disease 
to the brain. Examined with the ophthalmoscope, the 
tumour will be seen occupying a limited portion of the 
retina, and with blood-vessels on its surface, which clearly 
belong to the new growth, and indicate its great vas- 
cularity. Tn the immediate locality of the tumour the 
retina is detached, and this separation increases with the 
advance of the disease. 

Treatment. — ^The only chance for the patient is an early 
excision of the globe ; and should the two eyes be affected 
I would excise both, provided the sight has been already 
destroyed, and the tumour has not burst through the 
external coats. Such an operation would afford the only 
hope for recovery, whilst at the same time it would save 
the patient mucn ultimate suffering. On three occasions 
I have been induced to remove the second eye, for the sole 
purpose of procuring some temporary relief from the ex- 
cessive pain induced hy the over-distended globe, and at a 
time when there was not the slightest prospect of arresting 
the disease. In each case the operation gave so much 
ease, that under similar circumstances I should not hesi- 
tate to repeat it. 

Sarcoma op the Choroid. — To this affection has also 
been applied the terms medullary sa/rcoma and medullary 
cancer. Adopting the definition given by Arnott in his 
work on cancer, '* a sarcoma is almost entirely a cel- 
lular growth with more or less of a visible intercellular 
substance," and the cells may be either round, oval, or 
spindle-shaped, each containing a nucleus and nucleolus. 
" In these several varieties, however, the one character 
remains — viz., that the bulk of the tumour is built up of 
simple cells, bound together by a scanty homogeneous or 
granular semi-fluid substance. Hence a marked distinc- 
tion from carcinoma, in which the cells are as a rule quite 
free from any visible intercellular material, and float in the 
meshes of a fibrous stroma." * 

A sarcoma of the choroid starts from the connective 



* Arnott, On Cancer: its Varieties, their Histology and Diag- 
Aosis, page 43« 
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tissue of the choroid ; it has a strong tendency to recur in 
the vicinity from which it originated after it has been 
removed, and it will frequently give rise at a later period 
of the disease to secondary tumours in other organs, as 
the liver, lungs, or kidneys ; but, according to Billroth of 
Vienna, it rarely infects the lymphatic glands. 

Progress of the Disease. — A small nodule first appears 
on the choroid, which detaches the portion of retina with, 
which it is in contact, and loosens also that which sur- 
rounds it. As it grows it pushes forward the retina, dis- 
places the vitreous, and presses the lens and iris towards 
the cornea. Frequently the globe loses its normal shape 
and dark bulgings will be seen in the ciliary region. The 
cornea grows dull, then ulcerates, and through the opening 
the tumour crops out ; or else it makes an exit for itself 
posteriorly, and bursting through the sclerotic, it extends 
itself into the orbit. Having escaped from within the 
globe, it seems as if it had acquired new vitality, and grows 
with an increased vigour. If the tumour has burst through 
the globe anteriorly, its surface after a time ulcerates and 
bleeds, and it assumes an appearance which has given 
to it the name of '* fungus hasmatodes." The attacks of 
hsBmorrhage increase in frequency with the advance of 
the disease until the patient at length sinks, worn out 
with pain and loss of blood. Such is the history of a case 
which has been allowed to proceed to its termination 
unchecked by surgical treatment, but fortunately these 
examples are now rare. 

Symptoms. — ^The first symptom which generally draws 
attention to the eye is the loss of sight, which may be 
either partial or complete according to the size and situa- 
tion of the tumour. At the commencement of the disease 
there is usually no pain as a warning of the approaching 
evil, but as the tumour grows and distends the globe, there 
is often excessive suffering. The diagnosis of a choroidal 
tumour in the early stage is frequently very difficult ; but 
with the ophthalmoscope it may be detected at a period 
when the only symptom is a loss of sight in a portion of 
the field of vision. 

It should be remembered, that during the progress of 
growth of an intraocular tumour, an increased tension of 
the globe frequently occurs, and that, from overlooking 
the cause of this glaucomatous symptom, mistakes have 
occasionally been made by treating such cases with 
iridectoniy. 
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Melanotic 8a/rcoma of the Choroid, called also Melcmotic 
Cancer, is the same disease as the sarcoma of the choroid 
described in the preceding section, the only difference 
being the addition of the black pigment which is scattered 
in varying quantities throughout its structure. I have on 
two or three occasions seen the identity of sarcoma and 
melanotic sarcoma well illustrated by the changes which 
have occurred in the growth of the tumour. Whilst con- 
fined within the globe, the sarcoma in each case was 
deeply coloured with pigment, so as to be in parts 
absolutely black ; but having burst through the sclerotic 
posteriorly, it grew with an increased rapidity, and the 
extraocular portion was white. The tumour external to the 
globe was the same growth and continuous with that which 
was within the eye : both were sarcomatous, bat the addi- 
tion of pigment made the parts within the globe melanotic. 

The Prognosis of choroidal tumours is generally unfa- 
vourable. The best chance is afforded the patient when 
the disease is detected early, and the eye removed before 
the tumour has attained a large size. It is of the 
greatest importance that the eye should be excised before 
the tumour has burst through the external coats, as when 
the disease has reached this stage there is the probability 
that the neighbouring tissues have become infected by it. 

Treatment. — Excision of the eye. If the tumour has 
made its way through the sclerotic, the chloride of zinc 
paste (F. 8) should Ee applied to the tissues in the orbit, 
m the manner recommended in the Section Taeatment of 
Orbital Tumours. 

Sarcoma op the Choroid originating in Lost Eyes. — 
Eyes which have been long lost either from injury or 
disease occasionally become the seat of sarcomatous 
tumours from the choroid. It is true that such cases are 
comparatively rare, yet they occur with sufficient fre- 
quency to show that the degenerative changes which take 
place in eyes which have been destroyed by accident or 
disease are favourable for the production of sarcomatous 
growths. Fig. 49 represents a section of an eye I re- 
moved from a patient, set. sixty-nine, who had suffered 
from an acute inflamm;itory attack twelve years pre- 
viously, which had completely destroyed the sight. Since 
that time the eye had been repeatedly inflamed. Four or 
five months before he last came under my care the eye 
had begun to bulge, and the pain which was occasional. 
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had DOW become constant, and at night the exacerbatlona 
were vmy aerere. Under these circumstances the patient 
wished to have the globe removed, although he had on 
several previous occasions refaeed to submit to the opera- 
tion. Prom the report of Mr. Nettleahip, the curator of 
the mueeum at the Bojal London Ophthalinic Hospital. 
the tumour was a spindle-celled sarcoma which tool its 

Fie. 49. 




origin from the choroid, afterwards spread into the retiaa 
and optic nerve, and passed either through the nerve or 
sclerotic into the lai cellular tisBne ontaide the globe. 
The conical-shaped tumour which sprang from the optic 
nerve was probably a secondary formation.* 

Mr. Streatfeild has also related a case in which an old 
man lost the sight of one eye from an inflammatory 
attack thirt^n years before coming under bis care. The 
eye remained surunten and i^uiet until within the last 
three or four months, when it rapidly enlarged. Mr. 
Streatleild removed the eye, and after excision the globe 
was found filled with a sarcomatous growth which bad 
passed outwards, rupturing the sclerotic, and had formed 
a, large extraocular tumour. 

DISEASES OF THE OPTIC NERVE. 

Optic Nbujutis— JTeTH-o-red'niii*. — There aretwo forms 
of neuritis : — 

1. BesceTiding Optie Ndoritis.^Th^ inflammation is 
confined to the optic nerve, and it is called degcending 
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neuritis because it is the result of extraocular disease and 
the inflammatory symptoms descend along the trunk of 
the optic nerve to the papilla within the eye. It may be 
caused by tumours in the brain or in the orbit, or by an 
intracranial syphilitic node, or bjr meningitis, hydro- 
cephalus, or any other affection within the skull which 
produces pressure on the nerve, or impedes the return of 
blood through the ophthalmic vein to the cavernous 
sinus. It may also arise from injuries to the head 
coming on many months after the patient has apparently 
recovered from all effects of the accident. Dr. Hughlings 
Jackson states that descending optic neuritis may be 
caused by any " coarse" disease in tiie cerebrum or cere- 
bellum. 

2. Neuro-retinitis or Ascending Optic Neuritis. — The 
inflammation is not limited to the optic nerve, but it 
includes also the retina, from which it probably origi- 
nates, and extends to the optic nerve ascending a short 
distance along its trunk. It may be induced by 
syphilis, by derangement of the functions of the uterus, 
or by any exhausting cause, such as fever, diphtheria, 
or over-lactation. 

1. Symptoms of Descending Optic Neuritis. — During 
the acute or early stage there is an increased redness of 
the optic disc, but this gradually subsides, and it assumes 
a greyish- white colour, with a peculiar "wooUjr" look, 
"much as if cotton wool had been carded until all its 
fibrils radiated outwards from a centre."* The state of 
the optic papilla presents a characteristic appearance 
which has been termed the engorged papiUa, It is 
swollen and prominent, sometimes bulging forward to 
such an extent as to be easily recognised by di/rect ex- 
amination with the ophthalmoscope. The outline of the 
disc is irregular, confused, or lost ; the arteries are usually 
small and thready, but in some cases where there is a rapidly 
increasing pressure on the nerve, they are apparently 
enlarged ; the veins large, dark coloured, and often tor- 
tuous ; and portions of the vessels in their course over the 
papilla are obscured by exudation. Occasionally there are 
small hsBmorrhagic spots on the disc and in the adjacent 
retina, which is often of a dull and whitish colour from 
inflammatory effusions, whilst the rest of the retina 



* Hutchinson, On Inflammation of the Optic Nerve, Royal 
London Ophtbalmic Hospital Heports, vol. v. p. 98. 
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femains perfectly transparent. There is a steady dimi- 
nntion of the acuity of vision, often accompanied with a 
contraction or partial loss of the visual field. The pupil 
is rather dilated and sluggish. The patient has no pain 
in the eye, nor are there any external manifestations to 
account for the increasing loss of sight. £oth eyes are 
generally affected, and the disease is usually symme- 
trical ; but one eye may be attacked a little in advance of 
the other, or the impairment of sight may be greater in 
one eye than in the other. After a variable time all the 
prominent ophthalmoscopic symptoms of neuritis sub- 
side : the morbid effusions are absorbed, the disc becomes 
flattened and of a creamy white, and the arteries are 
reduced to mere threads, but for a long time the veins 
contiuue large and tortuous. With all these changes 
there is usu^y a steady diminution of sight, until ulti- 
mately it is completely lost or reduced to a mere per- 
ception of large objects. 

The " choked disc" may exist without any optic neuritis 
and be solely due to the pressure of a tumour on the optic 
nerve interfering with the return current of blood from 
the eye to the cavernous sinus. This was shown in a 
patient I had in the Ophthalmic Hospital with hydatid 
cyst of the orbit, in whom there was a well-marked choked 
disc* The tumour was puuctured through the upper lid, 
and a clear fluid escaped ; the eye which wad protruded, 
partially receded, and when examined with the ophthal- 
moscope, two days afterwards, the nerve was found to 
have nearly regained its normal appearance; — all the 
choking of the disc had disappeared. 

In a Paper by Dr. Hughhngs Jackson, ** On the Use of 
the Ophthalmoscope in Brain Diseage,"t he states that 
** the intraocular condition most frequently discovered in 
physicians^ practice is double optic neuritis; and it is 
very common for this condition to exist in a patient who 
can read the smallest type, and who supposes his si^ht to 
be good ; there is a marked pathological change without 
any obvious symptom." " Hence, if the ophthal- 
moscope be not used by romtine in cases of brain disease, 
optic neuritis will be constantly overlooked. It is one of 
those tilings *not found* because * not looked for.' " A 
very interesting Paper on " Defects of Sight in Diseases 



* Clinical Society's Transactiions, vol. ix. 
t The Lancet, October 12, 1872. 



204 DISEASES OF THE OPTIC NERVE. 

of the Nervous System" has been also published by the 
same author in the " Boyal London Ophthalmic Hospital 
Reports,*' vol. iv. p. 389, in which he snows the frequency 
of optic neuritis in diseases of the brain, and to which I 
would refer the reader. 

The conatitutional symptoms all point to disease within 
the head and to an interference with the healthy cerebral 
circulation. There is frequently severe headache and 
giddiness, both of which may be either constant or inter- 
mittent ; or there may be loss of smell or defect of hear- 
ing, or occasional epileptic convulsions, or palpy of one 
or more, of the ocular nerves, or a loss of the proper co- 
ordinating power over the muscles of the extremities. 

2. Symptoms of Neuro-retinitis or Ascending Optic 
Neuritis. — The optic disc is clouded, its outline is indis- 
tinct or lost, and the vessels as they pass over its surface 
are more or less obscured, but there is not the venous 
distension or the engorgement of the papilla which 
characterise the pure descending neuritis. The great 
point of distinction, however, between neuritis and neuro- 
retinitis is, that in the one the retina is extensively in- 
volved, whilst in the other it is either not at all afEected, 
or only for a short distance immediately surrounding the 
disc. 

In neuro-retinitis the whole surface of the retina seems 
obscured by a diffused haze which renders all the minute 
vessels indistinct, and gives a ]>eculiar and characteristic 
washed-out appearance to the fundus. There is also an 
absence of the head symptoms which were noticed as 
being generally present in neuritis. In neuro-retinitis 
the disease is often confined to the one eye, whereas in 
the descending neuritis both eyes are generally affected. 

The prognosis of neuritis dependent on cerebral causes 
is very unfavourable. The disease generally resists all 
treatment, and ends in atrophy of the optic nerve and 
blindness. The prognosis of neuro-retinitis, although 
unfavourable, is yet more hopeful than that of de- 
scending neuritis, and especially if some blood-poisoning, 
such as syphilis, can be traced as the probable cause of 
the disease. 

Treatment. — For descending neuritis the treatment must 
be guided by the existing symptoms, which generally point 
to mischief within the head. Ko special remedies, how- 
ever, can be advised for their relief, as the causes which 
produce them are both too numerous and obscure. Large 
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doses of the bromide of potassium will sometimes do 
good ; or, if there be any syphilitic taint, the iodide of 
potassium may be also tried. 

In neuro-retinitis care must be taken to ascertain the 
source of the disease, as it may be due to many causes. 
When it can be ascribed to sypnilis, the mist, potass, iodid. 
(F. 89) may be given during the day, and pil. Plummer 

fr. 5 every other night ; or the mist, potassii iodidi cum 
ydrarg. perchlorid. (F. 96) may be prescribed. If the 
patient is feeble, the unguent, hydrarg. cum belladonna 
(F. 123) may be rubbed into the temple ni^ht and morning, 
and the mist. quinsB (F. 77) be taken during the day. 

When the disease is apparently due to suppressed men- 
struation, every endeavour should be used to restore the 
uterine functions. In some cases I have had excellent 
results from the iodide of potassium given in 10 gr. doses 
twice a day in water. It has then acted as a powerful 
emmenagogue. I must, however, confess that tms medi- 
cine has occasionally failed to do good, or its adminis- 
tration has been attended with only a partial success. 
Notice should be taken whether the amenorrhoea is due 
to anaemia or congestion. If the former, tonics of quinine 
and iron, or the mist, ferri perchlorid. cum tinct. ergotss 
(F. 87) may be ordered, but at the same time some aloetic 
pill should be prescribed to insure the regular daily action 
of the bowels. If the suppression is due to congestion, the 
bowels should be freely acted on by a brisk purgative. 
In some cases small doses of podophyllin given every other 
or third night do ^ood. During the day the iodide and 
bromide of potassium in a bitter infusion, or the mist, 
boracis (F. 69) may be given. When the sight is rapidly 
failing, and there is much pain in the head, I have known 
the inunction of the unguent, hydrarg. night and morning, 
so as to get the patient quickly under its influence, pro- 
ductive of great good. As soon as the gums are spongy, 
the frequency of the rubbing-in must be diminished, but 
a slight mercurial action should be kept up for two or 
three weeks. 

In cases of neuro-retinitis dependent on or associated 
with great debility, such as after fever, or diphtheria, or 
from over-lactation, the mineral acids with cinchona, or 
some of the preparations of iron, are most likely to do 

food. A. slight mercurial counter-irritation may be also 
ept up on uie temple of the affected eye, by rubbing in 
every night a little of the unguent, hydrarg. iodidi rubri 
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(F. 129) ; or by applyinf^ small blisters about the size of 
a sbillinG^ from time to time, and afterwards dressing the 
veaicatea snrfaces with the nnguent. hydrarg. 

Atrophy op the Optic Neeve — White Atrophy — may 
be caused by disease of the brain or medulla oblongata ; 
or it may be the unfortunate termination of some deep- 
seated inflammation of the eye. 

Atrophy of the optic nerve may therefore be con^ 
sidered under two headings :— 

1. That which proceeds from disease beyond the eye. ' 

2. That which arises from within the eye. 

1. Atrophy of the Opti^ Nerve from Disease beyond the 
Eye, — This form is mostly occasioned by cerebral or 
cerebro-spinal disease, or by tumours witnin the orbit. 
Neuritis of both eyes may oe thus induced, and atrophy 
of the optic nerves may follow as a consequence. Atrophy 
may, however, come on without neuritis, dependent no 
doubt upon cerebral causes, but which are often too 
obscure to be diagnosed. It is to atrophy of the nerve 
arising from disease beyond the eye that the term ** white 
atrophy " is properly applied. In the other forms of 
atrophy the papilla is also greyish-white, or white, and 
especially in their most advanced stages : but the charac- 
teristic signs of white atrophy of the optic nerve are best 
found incases arising from cerebral disease. (See Article 
Amaurosis, p. 209.) 

Ophthalmoscopic Appea/rances of White Atrophy, — When 
the disease is fully advanced, the optic disc looks large, 
flat, and of a bluish or pearly whiteness. The retinal 
vessels are generally small ; the arteries often appear as 
mere threads, but in some cases, and especially in those 
which proceed from neuritis, the veins are large and dis- 
tended. The small blood-vessels, which are' usually seen 
on the disc, have shrunk from view, and the- surface of 
the nerve is blanched and bloodless. Theiie is frequently 
an excavation of the optic nerve, not from any increased 
tension of the eye, but from a shrinking from atrophy of 
the nervous elements, and a falling in of the central por- 
tion of the papilla. The peculiarities of this " atrophic 
cup'* are, that it is a shallow excavation, shelving from 
the margin towards the centre of the nerve, quite different 
from the abrupt edge of the glaucomatous cup. The 
disc presents the peculiar bluish or milky whiteness of 
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atrophy, its vessels are small, and there is little or no 
displacement of them as they pass from the margin of the 
papilla on to the retina. For a description of the glan^ 
comatous and the physiological excavations of the optic 
nerve, see Article Glaucoma, p. 118. 

2. Atrophy of the Optic Nerve from Disease within the 
Eye may be cansed by chronic affections of the choroid or 
retina, by glancoma, by acute inflammation of the eye, 
or by an injury producmg extensive intraocular haemor- 
rhage. As the original disease subsides, the cloudiness 
of the inflamed structures may partially and sometimes 
completely disappear, but the retina and optic nerve, in- 
stead of regaining their functions, undergo a slow process 
of atrophy, and ultimately all sight is extinguished. The 
ophthalmoscopic appearances are variable, and depend 
very much on the nature of the affection which has 
caused the atrophj. The optic papilla is ansBmic, and of 
a cloudy or greyish- white, but it has not generally the 
brilliant tendmous whiteness of white atrophy ; its out- 
line is often indistinct or irregular, and its vessels are 
small and withered. In some cases the optic disc looks 
absolutely smaller than normal, and this is especially so 
if the eye is soft and somewhat shrunken. A cloudy film 
often pervades the whole fundus, and blurs the appear- 
ance of the structures behind it. Associated with this 
condition of the eye there are frequently to be seen 
patches of atrophied choroid with irregular deposits of 
pigment, and occasionally also a partial detachment of the 
retina. 

The Prognosis and Treatment. — The prognosis of 
atrophy of the optic nerve is very unfavourable. The 
only hope is, that if there is any sight remaining, it may 
be still retained. Our first effort must be to ascertain 
the cause of the atrophy, and then by appropriate remedies 
to arrest the progress of the disease. The treatment of 
the various affections which may cause atrophy of the 
retina and optic nerve will be found under their respective 
headings. 

For the white atrophy of the optic nerve which pro- 
ceeds from cerebral disease the subcutaneous injection of 
strychnine has been recommended, in doses commencing 
at gr. J^ and increased daily by gr. ^^ until the quantity 
injected reaches gr. -^ . It is very doubtful whether this 
treatment does any good, and it is certainly not free from 
danger. I know of one case in which violent convulsions 
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followed the injection of ^^ ^^ ^ grain of strychnia, al- 
though the patient had previously on several occasions, 
at intervals of two and three days, had the same dose 
administered. 

In some cases the use of the constant current of elec- 
tricity seems to do good. The sponges having been 
moistened with salt and water, one is to be placed over the 
closed eyelids of one eye, and the other sponge either at 
the nape of the neck, or at the back of the ear over the 
mastoid region, or on the forehead over the supra-orbital 
nerve, according to the selection of the patient. The 
point selected is the one which most readily yields flashes 
or balls of light with the fewest cells. At first, only from 
three to five cells should be nsed, but these may be in- 
creased to sixteen or eighteen if they can be borne withont 
inconvenience. The position of the positive and negative 
poles may be changed two or three times during each 
sitting, which should not last longer than from ten to 
fifteen minutes daily. 

Atbophy op the Optic Nerve from Tobacco. — The 
theory that tobacco in excess will produce a peculiar form 
of white atrophy of the optic nerve, has received the sanc- 
tion of the late Dr. Mackenzie, and of Messrs. Critchett, 
Wordsworth, Hutchinson, and others. My own expe- 
rience at the Boyal London Ophthalmic Hospital, how- 
ever, leads me to dissent from this doctrine, as I do not 
remember ever having seen a case in which the loss of 
sight could be fairly attributed to tobacco only. There 
was always, in addition to the immoderate smoking, some 
other excess, such as intemperance, dissipation, or an 
undue mental strain with loss of rest. 

Opaqde Optic Nerve Fibres. — ^This congenital anomaly 
is recognised by the ophthalmoscope as a white patch ex- 
tending from the optic nerve and terminating in feathery 
striae in the retina. In the normal condition the nerve 
tubes of the optic nerve lose their medullary sheath at 
and in their passage through the fascia cribrosa, but it 
occasionally happens that in one or more bundles of the 
optic nerve fibres the white medullary sheath is prolonged 
on them for some distance into the retina. This congenital 
peculiarity does not affect the sight. It is, however, gene- 
rally only detected when the eye is being examined by 
the ophthalmoscope for some defect of sight, and is 
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therefore occasionally mistaken for an inflammatory 
exudation. 

AMAUROSIS AND AMBLYOPIA.. 

Amaurosis. — It is best to restrict tliis term to thidse 
cases of impaired vision and blindness wbicb. are duA- to 
cerebral or cerebro- spinal causes. Before thie discovery 
of the ophthalmoscope, amaurosis was the generic- name 
of a group of obscure diseases originating either within 
or beyond the eye, and characterised by a graduial failure 
of sight usually terminating in blindness. With increased 
facility for diagnosis, most of these affections have now 
been traced to their right source, and have received their 
own proper name and place in the list of ophthalmic dis- 
eases. There still, however, remain a large number of 
cases, marked by a progressive diminution of sight, de- 
pendent on changes in the brain or spinal cord, the exact 
nature of which we are unable to estimate during life, and 
which from a want of more precise knowledge may be 
conveniently classed under the heading of amaurosis. 

Although the cause of the blindness is at a distance 
from the eye, yet secondary changes soon take place in 
the optic papilla which enable the disease to be recog- 
nised by the ophthalmoscope, and its probable progress 
foretold. ' 

For many useful suggestions in the diagnosis and prog- 
nosis of amaurotic affections, I am indebted to the 
valuable Paper on " Amblyopia and Amaurosis," by the 
late Von Graefe.* 

In the examination of patients suspected to be suffer- 
ing from amaurosis, we should ascertain — 

1. The history of the case. 

2. The state of the field, and the acuteness of vision. 

3. The condition of the ootic papilla. 

1. The History of the Case always affords important in- 
formation both as to the diagnosis and prognosis of the 
disease. By it we determine whether the loss of sight 
was sudden or gradual ; whether it was preceded by head 
symptoms, or by functional disturbances of other organs, 
as the kidneys, the liver, or the uterus ; or whether there 



* Translated by Mr. J. Zachariab Laurence, from Zehender's 
Klin. Monatsbl. ftir Augenheilkunde. 1865, p. 129. Ophthalmic 
Review, No. 7, p. 232. 
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had been any preyions constitutional disease, such as 
gout, rhenmatism, or syphilis. 

The duration of the impairment of sight is also^ an im- 
portant element in forming a prognosis; thus, if the 
defective vision has been tor some months stationary, 
and all evidence of the disease to which it was apparently 
due .has passed away, a favourable opinion would l>e 
given, whereas,' if the loss of sight be recent, and there 
are persistent head symptoms, we should conclude that 
the amaurosis is progressive, and will probably terminate 
in bhndness. 

2. The State of the Field omd the Acuteness of Vision. — 
The condition of the visual field should be carefully 
tested by one of the methods described at page 221, so 
that any imperfection either as regards its periphery or 
its continuity of surface may be accurately noted, as, 
according to Yon Graefe, the state of the field forms a 
good basis on which to ground a prognosis. In all cases 
of amaurosis, the acuteness of central sight should be 
ascertained and compared with the defects and extent of 
the field of vision. The following variations may be 
noticed: — 

a. With dvmvnished acuity of central vision the field 
may be entire in its periphery and continuous throughout 
its area, whilst the visual power is reduced in all direc- 
tions. Such cases are usually stationary, and so far a 
hopeful prognosis may be ^iven. • 

p. With avminished acuity of central vision the field 
may be contracted in one or more directions, or broken 
by blind patches (scotomata), whilst the visual power 
throughout the rest of its extent is greatly lowered. With 
these symptoms the disease may be considered progres- 
sive, and the prognosis is blindness. 

7. There may be complete loss of central vision but 
either with or without impairment of the rest of the field. 
If ^vith complete loss of central vision the periphery and 
continuity of the field are good, there is reason, to hope 
that the disease may be stationary, although there is but 
a slijfht prospect of recovering the central vision which 
hsLii been lost. The prognosis is therefore favourable, as 
the probability is that the patient will not go blind. If, 
however, in addition to the central scotoma, there are other 
blind patches in the field, or the periphery is much con- 
tracted, so that the eccentric vision is greatly reduced, then 
the prognosis is most unfavourable, and blindness may be 
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predicted. It must, however, be remembered that the 
prognosis t)f this form of central amaurosis does not apply 
to a similar state of blindness which may be produced by 
retinal hasmorrhage, or some other disease within the eye, 
the seat of which can be accurately determined by the 
ophthalmoscope. 

6. There may be Tiemiopia or complete loss of half the 
field of vision, m many cases distinctlv marked as if by a 
vertical line, on one side of which all is clear, whilst on 
the other all is dark. There &retwo forms of hemiopia 
to be noticed, the first called equilateral from the corre- 
sponding halves of the two retinsa being affected : thus, 
the outer half in one eye, and the inner half in the other 
may be jointly^ paralysed, or the reverse. In the second 
form, wnich is extremely rare, the inner halves of the 
retinae of the two eyes are blind, but the hemiopia is 
more diffuse, and the limitation is seldom abruptly 
marked as in the former. To understand the distinction 
between these two classes of hemiopia, it is necessary to 
refer briefly to the anatomy of the optic tract, commis- 
sure, and nerve. The central fibres of 'each optic tract 
decussate in the commissure, and are connected with the 
optic nerve of the opposite side, and supply the inner 
halves of the retinae ; whilst the outer fibres of each tract 
go to the optic nerve of the same side, and supply the outer 
halves of the retinae. Each eye thus receives nerve fibres 
from both optic tracts, the outer half of the retina being 
provided with filaments from its own tract, whilst the 
%nner half is furnished from the one of the opposite side. 
Hence it is that a clot of blood, or a tumour pressing on the 
optic tract only of one side — say, the right— will produce 
hemiopia of the outer halE of the right eje, and the ioner 
half of the left. If, however, the commissure is the part 
affected, there will be hemiopia of the inner halves of both 
eyes. In testing the field of visioa, the student must not 
forget that the right half of the field corresponds to the 
left half of the retma, and vice versa. 

The prognosis of hemiopia must depend very much on 
the cause which has produced it. If the half-blindness 
originated from the pressure of some syphilitic effusion 
on the optic tract the sight may be regained ; or if it be 
from the presence of a blood clot, there is reason to hope 
that even if the vision should not be restored, the defect 
may remain stationary ; but if a cerebral tumour be sus- 
pected, the prognosis is most unfavourable. 

F 2 
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3. The Condition of the Optic Papilla in cases of ad- 
ranced amaurosis is that of white atrophy, as described 
at page 206. 

The symptoms which are associated with amaurosis are 
very variable. In one class of cases there is no pain in 
the eye or head, and no constitutional disturbance, the 
only symptom being a gradual fading away of sight. 

In another class the blindness is preceded by acute 
head symptoms, which may last for several days or longer, 
and then either cease altogether, or greatlj diminish. 
With the cessation or diminution of the pain m the head, 
the first indications of failing sight are noticed. The 
patient may regain his health and the full enjoyment of 
all his mental and physical powers, but his sight steadily 
fades until he is in absolute darkness. The loss of vision 
in these cases is no doubt due to some organic changes in 
the brain produced during the acute inflammatory attack, 
when the pain in the head was severe. The cause was 
transitory, but its effects are permanent. 

In a third class, the pain in the head is continuous, the 
patient is never free from suffering. Intense headache is 
the first symptom of the disease, and it precedes the loss 
of sight. Although at times its severity is lessened, it is 
never absent. I have had such patients tell me that they 
would not mind being blind if they could only be free 
from pain. These are the most distressing of the amau- 
rotic cases ; we can do nothing for the ahsoUUe hUndness 
and but little for the constant pain, as the preparations of 
opium are seldom tolerated. 

Amaurosis maybe associated with epilepsy, hemiplegia, 
and locomotor ataxy. It may also occur with paraplegia. 
Dr. Hughlings Jactson says : " Dr. Brown- S^quard has 
frequently drawn my attention to cases of paraplegia, in 
which amaurosis has also existed, without any other 
symptoms to suggest disease within the cranium." 

"The blmdness he believes is the result of 

eccentric irritation. Dr. Wilks also has observed several 
such cases."* 

State of the Pupil, — In the early symptoms of amau- 
rosis dependent on brain disease the pupil is rather 
dilated and sluggish ; but in the later stages it is widely 



* On Defects of Sight in Brain Disease. Royal London Oph- 
thalmic Hospital Reports, vol. iv. p. 17. 
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expanded and fixed, giving to the eyes the peculiar vacant 
stare which is so characteristic of blindness from cerebral 
disease. When, however, the amaurosis is due to some 
affection of the spinal cord, the pupil is frequently con- 
tracted. (See Myosis, page 94.) 

The Causes of Aniawosis may be chiefly classed under 
the following headings : — 

1. From Disease of the Cerebrum, — Amaurosis usually 
affects hoth eyes; they may be attacked simultaneously, 
or the blindness may be more advanced in one than the 
other, but as a rule both are ultimately involved. This 
can be reasonably anticipated by remembering how inti- 
mately the two optic nerves are associated within the 
brain by commissural fibres. Dr. Hughlings Jackson 
remarks : " The kind of amaurosis which we most fre- 
quently find with disease of the central nervous system 
is, in my experience, invariably double, although one eye 
may suffer before the other. I do not say that blindness 
of one eye does not occur with other symptoms of disease 
of the nervous system, but that it does not occur from 
disease of the bram-mass.'** Tumours of the brain, cere- 
bral hssmorrhage, softening of the brain, hydrocephalus, 
meningitis, syphilitic deposits, and embolism, may all be 
productive of amaurosis. 

2. From Disease of the Cerebellum, — In some remarks 
which Dr. Hughlings Jackson kindly gave me on amau- 
rosis from this cause, he says, it has been long known 
that blindness may coexist with disease of the cerebellum, 
but it is by no means clear that the blindness depends on 
the want of that part of the cerebellum which the disease 
destroys. For as the loss of sight occurs only when the 
disease is "coarse,** such as from tumours, blood clot, <fec., 
lie believes that it is induced by the irritation of the foreign 
body lying in the bi^ain, and not from the destruction of 
any centre connected with sight. As a consequence of 
this irritation the optic nerves become inflamed, and the 
ultimate loss of sight is due to this cause. 

3. From, Disease of the Spinal Cord. — Amaurosis may 
occur with paraplegia, and it is frequently met with in 
locomotor ataxy, and especially when the disease is in 
an advanced stage. The hlindness is usually confined to 



• On Defects of Sight in Diseases of the Nervous System. 
Boyal London Ophthalmic Hospital Reports, vol. iv. p. 390. 
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one eye. Dr. Trousseau* says, ** Both eyes may be affected, 
although this rarely happens." The pupil in spinal 
amaurosis is frequently contracted, and this is generally 
the case when the part of the cord affected is in the cer- 
vical region. 

4. From Uterine Derangements. — ^A very acute form of 
amaurosis, which will run its course to blindness in a few 
days or weeks, is occasionally produced by a sudden sup- 
pression of the menses. It is usually accompanied by 
intense headache, with vomiting or a feeling of nausea. 
In one case which I publi8hed,t so rapid was the loss of 
sight, that in fifteen days from the first symptoms the 

Satient retained but little more than a mere perception of 
ght with either eye. Examined \sdth the ophthal- 
moscope, the retinal circulation was seen to be inter- 
rupted; the return flow of blood was impeded. Although 
the symptoms were those of pressure on some part of the 
cerebrum, yet whether the pressure wasV caused by dis- 
tension of the vessels, or by an effusion of blood, lymph, 
or serum, could only be conjectured. Under the influence 
of 10 gi'. doses of the iodide of potassium the functions 
of the uterus were restored at the next monthly period, 
and the patient began gradually to recover her signt. In 
three months she was able with one eye to read No. 1, 
and with the other No. 10 of Jaeger's test types. The 
Beport concludes by stating that the improvement was 
still progressing. Amenorrhoea, or irregular and scanty 
menstruation, may also cause amaurosis; but the 
symptoms are more chronic than when indaced by an 
acute suppression. (See Treatment op Neueo-Rbtinitis, 
page 204.) 

In some obscure manner amaurosis is occasionally con- 
nected with pregnancy. A remarkable instance of this 
form of blindness came imder my care at the Ophthalmic 
Hospital, and will be found related in our Reports. J The 
amaurosis was recurrent ; it commenced during the ges- 
tation of the eighth child, and recurred in each succeed- 
ing pregnancy. After the birth of her eighth child the 
patient regained sufficient sight to read No. 30 of Jaeger, 
and te do needlework ; but after the ninth child her re- 

* Trousseau's Clinical Medicine. Translated by the Sydenham 
Society, vol. i. p. 156. 

f Medical Times and Gazette, August 1, 1863. 

$ Royal London Ophthalmic Hospital Reports, vol. iv. p. 65. 
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covery was less complete, and in the sixth month of her 
tenth pregnancy she had become blind with one eye, and 
conlJ only count fingers with the other. 

5. From Loss of Blood, — Amaurosis may occur from a 
large and rapid loss of blood. I have known it come on 
suddenly from extensive flooding during parturition, and 
the blindness has been permanent. Cases have also been 
reported in which it has followed vomiting of blood. The 
loss of sight may be immediate, or it may be graduaL 

6. From Beflex Irritation,. — ^Amaurosis may be induced 
from injury or disease involving branches of the flfbh 
nerve, at a distance from the eye. Several instances have 
been quoted by Mr. Hutchinson* which illustrate, as he 
says, " more or less directly, the influence of the sensitive 
nerves of the face upon the functions or nutrition of the 
eyebalL" In some cases the blindness is preceded by 
intense neuralgia, whilst in others there has been a loss 
of sensibility on one side of the face. A very interesting 
case of amaurosis of one eye, consequent on acute abscess 
of the antrum, produced by a carious tooth, has been 
recorded by Mr. James Salter.f The loss of sight was 
permanent. 

Monocula/r omiav/rosia may arise from any cause which 
induces pressure on the optic nerve of one eye only, such 
as a tumour or some syphilitic exudation, either just 
within, or immediately external to the orbit ; or it may be 
produced by embolism, or by disease of the spinal cord. 

For^ the treatment of amav/rosis no definite course can 
be laid down; the blmdness is secondary to so many 
diseases. The cause of the defective si^ht must be sought 
for by a careful examination into the history and the 
accompanying symptoms. The most hopeful cases are 
those which are acute and dependent on some sudden 
arrest of the function of one of the internal organs, or 
upon previous syphilitic disease, and where sufficient 
time nas not elapsed for any organic changes to have 
taken place either from the pressure of inflammatory 
exudations, or from atrophy. 

Ambltofia (dfjfikifSf dvU, S^, the eye) has the same 
signification as amaurosis {afiavp6{o, to render ohscv/re), the 
former meaning dull vision, the latter obscure. These 

* Bojal London Ophthalmic Hospital Reports, toI. iv. p. 120. 
t Medico-Cbirurgical Transactions, vol. xlv. 
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sjnonyinous terms have created great confusion, as they 
have not only been applied indifferently, bnt lately they 
have been used in combination ; thus, a form of blindness 
has been described under the title of " Amaurotic Ambly- 
opia." It would be well to restrict the name Amblyopia 
to those impairments of sight which are apparently due 
to imperfect perception from defective innervation, or to 
a loss of the nervous sensibility of one eye from disuse. 
In this sense the word has been applied by many to 
denote the dull sight which is so frequently found in one 
eye in cases of strabismus, where no. structural change 
can be detected by the ophthalmoscope to account for the 
loss of power. The term amblyopia may be also rightly 
used to designate the dimmed vision brought on either by 
the retina being over-wrought,- or by its being rendered 
dull and unimpressible from drink and debauchery. 

Nyctalopia — Night-Blindness (6 rrjs wktos dkahs — Gralen) 
— is a defect of sight varying in degree from dimness to 
almost complete darkness after the sun has gone down. 
It is most frequently met with amongst sailors, soldiers, 
and others who have been much in the Tropics. It is due 
to a blunted sensibility of the retina, which fails to appre- 
ciate fally the impressions which are produced by a dim 
light. Isight-blindness is frequently met with in retinal 
affections, and especially in retinitis pigmentosa ; but the 
nyctalopia to which I now refer is a functional disease, 
and quite independent of any structural change. 

Causes. — Although the constant exposure to strong 

flare exercises a certain influence ii\ producing night- 
lindness, yet the predisposition to it is given by an 
impaired and debilitated state of health. In this opinion 
all who have had much experience of this affection seem 
to be agreed. During the Crimean War nyctalopia 
was frequent both amongst the soldiers and sailors, and 
the evidence of the medical officers coincided in attri- 
buting it to either scurvy or debility from exposure and 
privation.* In a Paper by Dr. Alexander Bryson, " On 
Night-Blindness in Connection with Scurvy,"t he says 
that "it most unquestionably occurs much more fre- 
quently in scurvy than is generally supposed; but in 
consequence of the simultaneous existence of some more 
serious symptoms of a less ambiguous character, it fre- 

* Royal London Ophthalmic Hospital Eeports, voL ii. p. 35. 

t Ibid., p. 40. 
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quentlj passes unnoticed." He then adduces some 
forcible examples of nyctalopia occurring with scurvy 
amongst ships* crews, all of which were successfully 
treated by giving the eyes rest, and curing the scorbutic 
symptoms by a proper diet of fresh meat and vegetables ; 
and he concludes by expressing his opinion that the 
disease is " entirely dependent on an improper or erro- 
neous diet." 

Nyctalopia has also been attributed to ague, or to 
some other form of marsh fever. My own experience, 
however, of the disease is, that it is peculiarly liable to 
attack patients whose eyes have been long subjected to 
excessive glare, and whose constitutions have been debili- 
tated either from scurvy, ague, or from a diet deficient 
both in quantity and in quality. 

Examined with the Ophthalmoscope no change can be 
detected in the choroid, retina, nor optic nerve, to account 
for the impairment of function. 

Treatment, — If there is any evidence of scurvy an 
anti-scorbutic diet should be prescribed, with two or three 
oranges, or the juice of one or two lemons daily. The 
citrate of potash, gr. 20, may be also given in water twice 
or three times a day, and if there is ansamia, the citrate 
of ammonia and iron combined with citric acid (F. 80) 
may be ordered. 

If ague or remittent fever can be traced as a possible 
cause of the disease, quinine should be freely given, and 
continued for at least six or eight weeeks. The eyes 
should be rested, and all exposure to glare or strong light 
avoided. I have tried keeping the patient in absolute 
darkness for a week at a time; but the relief was not 
sufficient to compensate for so long an exclusion from 
light. Blisters to the temples and behind the ears are 
perfectly useless ; they only serve to irritate the patient, 
and do no good. 

Snow-Blindmess is a temporary loss of sight from the 
dazzling caused by brilliant whiteness. A similar con- 
dition is produced by the excessive glare of artificial 
light. I nave had patients from the light-ships around 
the coast who have complained that, after trimming the 
lamps at night, they have been for some minutes abso- 
lutely blinded, and that they have not completely re- 
covered from the paralysing effects of the intense glare 
for some hours. 
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The treatment consists in wearing dark neutral-tint 
glasses to diminish the intensity of the light. 

Colouh-Blindness — Chromo-psetidopsis — Dichromic 
Vision — ^is a defect of sight by which the power of 
appreciating certain colours is either diminished or lost« 
The importance of detecting colour-blindness In railway 
employes, signal-men, and sailors employed in look-out 
duty is now recognised, and no doubt many future 
dangers may be averted by using only those who have 
good colour-sight. 

Colour-blindness is more frequent in males than 
in females. 

Professor Bonders of Utrecht found amongst 2300 
railroad employes that 152, or 6*60 per cent.^ were colour- 
blind. 

Professor Holmgren of Sweden found amongst 32165 
males that 1019, or 3'25 per cent., were colour-blind. 

Dr. Cohn found amongst 2429 school-boys of Breslan, 
95, or 4 per cent, colour-blind. 

Dr. Magnus found amongst 3273 school-boys of 
Breslan 3'5 per cent, colour-blind. 

Dr. Joy Jeffries of Boston found amongst 10,387 that 
431, or 4*149 per cent., were colour-blind. 

The testimony of all who have worked at the subject 
is unanimous that colour-blindness is very infrequent 
amongst females. 

Professor Holmgren of Sweden, out of 3244 school- 
girls found only 9, or "27 per cent., and out of 1826 
lactory-girls only 3, or '16 per cent., of colour-blindness. 

Dr. Magnus of Breslau, oat of 2216 girls onlv 1, or *04 
per cent, of colour-blindness. 

Dr. Joy Jeffries of Boston, out of 7942 girls, found only 
4, or '052 per cent., colour-blind. 

The late Professor Clerk Maxwell, Dr. Thomas Young, 
and others have shown that for the normal eye there are 
three, and only three, elements of colour, and that in the 
colour-blind one of these is absent. These colour percep- 
tions are generally considered to be red, green, and violet 
(blue, according to Maxwell). The other colours with 
which we are familiar are produced by combinations in 
varying proportions of two or more of the three ele- 
mentary colour^. If one of the elementary perceptions 
be wanting, the patient will be colour-blind so far as that 
particular colour is concerned, and in looking at a com- 
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poand colour lie will fail to see in it the special colour for 
which he has no perception. 

Professor Pole, who was red blind, in narrating his own 
experiences of his own sight, says : " A soldier's red coat 
or a stick of red sealing-wax conveys to me a very positive 
sensation of colour, by which I am able to identify, in a 
great number of instances, bodies of this hue. If, there- 
fore, the investigation of my experience ended here, there 
would be no reason to consider me blind to red. But 
when I examine more closely what I do see, I am obliged 
to come to the conclusion that the sensation I perceive is 
not one that I can identify separately, but is simplv ^ 
modification of one of my other sensations. It is, in fact, 
a yellow* shaded with black or grey, a darkened yellow, 
or what I may call vellow-brown. I find that all the 
most common hues oi red correspond to this description; 
and in proportion as they are more scarlet or more 
tending towards orange, the yellow I see is more 
vivid. The explanation I suppose is, that none of such 
reds are pure — they are combinations of red with yellow ; 
so that I see the yellow element of the Combination, while 
the true red element of the combination is invisible to me 
as a colour, and acts only as a darkening shade." 

Colour-blindness may oe divided into three classes : — 

1. When there is a deficiency in the power of percep- 
tion of all colours. The bright and full colours may be 
recognised, but the gradation of shades are not appre- 
ciated. This may arise from want of education in colours, 
or it may be due to an inability of the eye to perceive 
shades of colour as the ear may be incapable of distin- 
guishing gradations of sound. In such cases training the 
eyes witn sorting and matching coloured worsteds may do 
good, but it is very doubtful. 

The inability to distinguish shades of colour may be 
congenital, but it may ^so be induced from over-use, or 
the constant strain of the eyes in looking at colours. I 
had a patient under my care at the hospital who had 
been enga«ged for many years in a colour warehouse, and 
whose chief business consisted in sorting and matching 
colours. For this duty he had acquired a special 
reputation amongst his fellows. Gradually, however, 
his powers began to fail him, and when he applied to 
the nospital for relief, he could only distinguisn whole 
colours, and had lost the faculty of discriminating shades 
of tint. 
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2. When there is a deficiency in the power of perception 
of particular colours as red and green. In these cases one 
of three elementary colour perceptions is wanting. The 
patient possesses only dichromic vision and is colour- 
blind. There are three varieties of this form of colour- 
blindness named according to the perception which is 
wanting. 

Bed -blindness. 

Green-blindness. 

Violet-blindness. 

The red blindness is by far the most frequent ; next 
comes the green-blindness ; whilst violet-blindness is so 
rare that practically it may be disregarded. 

3. Achromatic vision, or the want of power to recognise 
any colour, everything appearing as either white, black, 
or grey. 

This defect is rare, and is, I believe generally produced 
by disease. Dr. J. J. Ghisholm, of Charleston, S.C. 
(U.S.A.), has related a case of optic neuritis in which 
the patient's vision was for a time achromatic. " Tbe 
restoration to chromatic vision showed itself," he says, 
" in a slowly-growing perception of blue shades. After 
some months the shades of yellow could be perceived. 
Reds cannot yet be detected. All shades of red appear 
brown."* 

Dr. Argyll Robertson has also published a case of 
spinal disease, in which myosis and colour-blindness 
existed. The patient lost all perception of colours, al- 
though previous to his illness he used to distinguish them 
readily.f 

The -best method for examining for defects in colour- 
sight is by the use of Holmgren's coloured wools. They 
consist of a collection of small skeins of coloured Berlin 
wools, each of which is loosely twisted up. In this 
bundle is included wools of red, orange, yellow, yellow- 
green, pure-green, blue-green, blue, violet, purple, pink, 
brown, grey, several shades of each colour, and at least 
five gradations of each tint from the deepest to the 
lightest. 

These worsteds being placed in a pile on the table, the 



* Royal London Ophthalmic HoRpital Reports, vol. vi. p. 214. 
t Eye Symptoms in Spinal Disease. Oliver and Boyd, Edin- 
burgh. 1869. 
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examiner lays aside a skein of the especial colour desired 
for the examination. He then requires the patient to 
select from the wools other skeins which most closely 
resemble the colour of the sample and to place them by 
its side. The colour- sight of the patient is decided by 
the manner in which he performs this task. 

T£ST 1. Select as the sample skein the palest (lightest) 
shade of very pure green, which is neither a yellow-green 
nor a blue-green to the normal eye, but fairly intermediate 
between the two. (See No. I. in Holmgren's coloured 
plate facing the title-page.) 

If the patient makes mistakes, and matches the 
sample with light shades of grey, brown, or other light 
dissmiilar colours, he is colour-blind (1 — 5). 

The next test is to ascertain the form of colour- 
blindness. 

Test 2. A red mauve skein,* No. Ila., is chosen for the 
sample. The colour should be midway between the 
darkest and the lightest shade. If the patiest matches it 
with blue or violet, 6, 7, or one of them, he ih red blind. 

If he matches the red mauve with green or grey, 8, 9, 
or one of them, he is green blind. 

Test 3 is a confirmatory test and specially useful in 
examining the colour-sight of those employed in reading 
signals. Select a vivid red .skein, like the red flag used 
for signals on railways, a bright yellowish-red, a scarlet, 
No. flb. The red-blind will match the sample with a dark 
green or dark brown, 10, 11, with shades which to the 
normal eye are darker than the scarlet. The green-blind 
will select light green or light brown, 12, 13, to match the 
scarlet, shades which are lighter than the sample.i 

To ASCERTAIN THE PERFECTION OP THE FlELD OF ViSION, 

the patient should be placed about one and a half feet in 
front of the surgeon, and, having closed his sound eye 
with his hand, he should be told to look steadily with the 
affected one at the nose or the eye of the examiner. 
Whilst the eye is thus fixed, the surgeon should keep one 

* This colour is described by Professor Holmgi*en as purple, 
"purpur (rosa),'* and as containing in tolerably equal proportions 
the colours of red and violet, which is Holmgren's reason for choos- 
ing it as a test. Holmgren, '* Cm Fargblindheten," p. 141. 

f In this Article on colour-blindness, the author specially con- 
sulted the writings of Professor Pole, Professor Holmgren, of 
Sweden, and Dr. Joy Jeffiries, of Boston, U.S.A. 
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or both of Hs hands moving gently alon^ the Hne of the 
circumference of an imaginary circle ^diich about cor- 
responds with the normal field of vision, carefully noting 
those joints at which the patient says the hand becomes 
either indistinct or lost, if the patient should be unable 
to distinguish the movements of the hand at one and a 
half feet, it may be approximated to the eye, and a 
smaller circle be described ; the parts at which the sight 
is the most defective or wanting being still accurately 
observed. 

To Map out tlie Field of Vision, the patient should be 
directed to stand in front of a black diagram board, 
placed at twelve inches distance from him. Covering with 
his hand the eye which is not under examination, he 
should fix the other on a small white cross which has been 
drawn in the centre of the board and on a level with his 
eves. Whilst his eye is thus fixed by steadily looking on 
the cross, a small white disc at the end of a piece of wire 
is to be moved in different directions over the board, and 
at whatever spot it is clearly seen, a + is to be made; 
when only dimly recognised, a — ; and when not visible, 
an 0. Each series of symbols are now to be connected 
with lines, and a map will be thus drawn, wHich will 
fairly represent the patient's field of vision. 

To facilitate the copying and reduction of such a dia- 
gram the board should be ruled in three inch squares, 
when the drawing can be easily transferred to properly 
ruled paper. 

Mr. Brudenell Carter has invented an excellent peri- 
meter, by which the field of vision can be accurately 
measured and afterwards noted on printed charts specially 
prepared for the purpose. The instrument, with the 
charts, may be obtained of Mr. Hawkesley, 300, Oxford 
Street, London. 

Injuries of the Optic Nerve. — The optic nerve may 
be wounded behind the eye, without any injury to its 
external coats, by the passage of foreign bodies into the 
orbit, or by stabs into the orbit by some sharp-pointed 
instrument. 

Symptoms. — Sudden loss of sight, the loss being appre- 
ciated by the patient immediately on receiving the wound. 
More or less dilatation of the pupil, which is uninfluenced 
by light, and no apparent injury to the eye to account 
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for the sudden deprivation of sight. Examined with the 
ophthalmoscope, there is at first no appreciable change 
in the appearance of the optic disc, except perhaps it may 
appear slightly more pink than the nerve in the other 
eye, bnt tms increased vascularity is very soon followed 
hy pallor, and ultimately the disc becomes quite white, 
witn the arteries small, and presents all the usual appear- 
ances of white atrophy (page 206). 

The following case, illustrative of this rather rare acci- 
dent, was under my care : — 

A young man, aged twenty-seven, was engaged in a street 
fight, when his opponent strucK at his head with a clasp-knife. 
I'he blade penetrated the rim of the wide-awake hat he was 
wearing, passed through the upper eyelid, close to the upper edge 
of the orbit, and onwards to the optic nerve, which it wounded, 
but without touching the globe. The man declared that he was 
instantly blinded. He was positive that he could see well with 
the eye before he received the wound, and on being struck was 
immediately aware of the loss of sight. 

On admission, the pupil was slightly dilated and uninfluenced 
by light. The globe was uninjured, but oh the upper eyelid there 
was a recent scar indicating the site at which the loiife pene- 
trated the orbit, and this scar corresponded to the cut in the rim 
of the hat through which the knife first passed. I'he eye was 
quite blind ; it had not even perception of ophthalmoscopic 
light Examined with the ophthalmoscope, the optic nerve pre- 
sented the appearance of commencing atrophy. The optic disc 
was whiter tnan that of the other eye, and the arteries were 
small and thready. The humours of the eye were perfectly clear. 

The man has since been several times at the hospital, and 
when last seen, about three months after the accident, the optic 
disc had assumed the milky white and flattened appearance of 
confirmed atrophy.* 

Treatment. — 'No applications nor medicines will restore 
the wounded optic nerve. The sight which is lost is irre- 
parably gone; but attention must be directed to the 
wound, and if a foreign body be detected in the orbit, it 
should be removed. See Article, " Foreign Bodies in the 
Orbit." 

THE OPHTHALMOSCOPE. 

Ophthalmoscopes may be divided into two classes, the 
portable and the fixed. There are a great variety of 
portable or hand ophthalmoscopes, for each of which the 
inventor claims certain advantages. The following are a 

* Lancet, Jan. 2, 1875. 



Purves'B, De Wecker's, and 
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few of the many eicellent instrnmente 
use :— Cooper's, Oldham'a, Purves'B, De Wei 
Landolt'B. 

Fio 50 Couper's 

(Fig. 50). — Mr. Conper olaima 
for his inBtrument the following 
adrantages : — 
I 1. One mirror and disc 
i| serve all parposes. The bracket 
/ wiih the mirror shifts to either 
side, according as ft direct ex- 
amination of the right or left 
eye is intended. 

2. The mirror can be tilted 
independently of the disc 
(danng direct examination), 
so that light is reflected into 
the patient' H eye while the 
observer looks in the principal 
axis of &e lens. A more de- 
fined image is thos gained, 
and astigmatism, throagh ob- 
liqoe position of the lens, 
avoided. 

3. The aperture of the mir* 
ror is conical, the viide'' end of the cone being back- 
vards. The actnal sight-hole is thus knife-edged, and 
is conseqnently free from the Inminous reflections which 
are so detrimental to definition, and which are present 
when the bore forms a short canal with sides equal in 
length to the thickness of the glass. 

Ouikam's Ophthalmoscope (Pig. 51). — This instrument, 
which was designed by Mr. Charles Oldham, of Brighton. 
consists of a mirror of the size of a penny-piece, a re- 
volving disc, which is fastened to the back of the mirror, 
contaimug seven lenses of different focal lengths, and a 
short ivory handle between two and three inches in 
length, which is attached by means of ft screw to the 
mirror and is removable at will. The lenses are seven in 
nnmber— viz., conirei itO, 20, and 10, and concave 30, 20, 
10, and 5 Paris inches in focal length. The disc in which 
they are set revolves at the back of the mirror in such a 
way that as each class comes opposite the sight-hole it 
receives a slight check from a ratchet which springs from 
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the handle. A plfun hole ia provided for the " indirect 
ez&riniiiation" when the glasses are not in use. 

For carefally CBtimating the state of refraction of the 
eye,Ur. Charles Oldham has had made an 
ophthalmnsoope similar to the aboTe, Via. El. 
but provided with three discs, each con- 
taining nine lenaes, from convex and con- 
cave 36 iip to convex and concave S Paris 
inches in focal length. 

Fixed OphthjiLKOscopes are too lai^a 
and heavy to be of much service eicept 
for demonstration, or for artistic pnr- 
poses. When once adjusted to the 
patient's eye a numbur of etndents can 



f 



be readily taken, as the eye is kept 

under observation whilst both hands of 

the snreeon are free for drawing. The best of the fixed . 

ophth^moscopes is Bmdenell Carter's, made by Ur. 

Hawksiey, of 300, Oiford Street. 

"How TO WORK WITS THE OPHTHALMOSCOPE. — To Com- 
pletely explore the whole fundas of the eye, and to ascer- 
tain the state of thelens and the vitreous, the pupil 
shonld be widely dilated with atropine ; but where tne 
desired information can be obtained without anch a 
thorough investigation, it will be nnnecessary and 
nndesirable t« submit the patient to this annoyance. 
The examination must be conducted in a darkened room, 
and with a lamp provided with a bright steady flame. 
The moat convenient light is a small gas lamp at the end 
of a movable arm, which can be turned in all directions 
and raised or lowered as may be required. The burner 
should be a porcelain argand, protected with a piece of 
wire gauze below to regulate the draught. The chimney 
shonld be a tnbe of plain white glass, of a uniform 
diameter throughout its length. When gas cannot be 
obtained, a moderator or a reading lamp without the 
shade will answer almost as well. With all ophthalmo- 
scopes, eicept the binocnlar, it will be found most con- 
venient to place the lamp on the left-hand side of the 
Ktient, and vrith the flame on a level with, and a little 
hind the eyes to be examined. 
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To nse a monocnlar hand ophthftlmoscope, the observer 
aita or Btands in front of tbe pfttient, ho that his eyes are 
B. little above the level of those nnder examination, and 
at about eighteen or twenty inches distance from them. 




He then with one hand holds the ophthalmoscopic ir 
close to his own eye. and at sach an an^le that he catches 
npon its polished surface the rays of light from the lamp, 
and reflects them into the eye of the patient. Looking 
throujfh the sight-hole of the mirror into the eye thns 
illumined, be proceeds to make either an indirect or a 
Hreet examination of its fundus. 

For the indirect method he holds in his other hand, be- 
tween his forefinger and thnmb, an object-glass of two or 
two and a half inch focns in iront of the patient's eye, and 
at from one and a half to two inches distance from it, 
Kt«adyingthe lens by resting his fingers on the forehead, 
as represented in the woodcot (Fig. 52). By moving 
his own head a little backwards or forwards as may be 
required, he soon succeeds in bringing into view a clearly- 
marked inuerfed aSrial image of the fundus of the eye he 
is examining. 

The size of the invert«d image may be increased by 

E lacing an ocular convex lens of about ten inch focns 
ehind the sight-hole of the mirror, and nsine at the 
same time an object-glass of three inch focus. With this 
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combination it will be necessary to approact the head 
nearer to the patient's eye. In order to ohtain a view of 
the TariouapartB of the fundnsin anccesaion, it is requiaite 
to direct the patient to turn his eye in different directions, 
and for this purpose it is convenient to have fixed objects 
to which to call hia attention. To aee the optic nerve, 
the patient should be told to look at the tip of the 
obaerver's ear most distant from him ; thus, if the right 
ejB is nnder examination he should look at the right eai 
of the eargeoD. By thia means the globe ia slightly in- 
verted, and the optic papilla is brought nuder obaervation. 

To examine the yellow spot, ttie patient should be 
directed to look etraight before ^i"' at the eye of the 
sumeon, or through the sight-hole of the mirror. 

lor the diretl method, or the examination of the erect 




ima^e no object-glass, is required. The right eye of the 

patient should be examined with the the right eye of the 

observer, and tho left eye with his left eye. The light 

<l2 
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should be arranged on the side of the eye to be examined. 
If the right eye be the one under examination the 
observer should sit on the side of the patient so that his 
right eye corresponds with the patient's right. The 
patient's head should be inclined towards his own right 
shoulder, whilst the observer bends his head sideways 
towards that of the patient. In this manner the 
observer canapproximatehis eye with the ophthalmoscopic 
mirror very closely towards the patient's eye. Their eyes 
may almost meet, but their faces do not touch. 

La-teral or Focal Illumination of the eye is an ex- 
tremely useful means for examining the surface of the 
cornea or the iris, and for ascertaining the state of the 
lens in cases of suspected cataract. The pupil having 
been first widely dilated with atropine, the patient is 
seated on a chair, and the lamp is so placed that its flame 
is on a level with, and a little in front of his eye, and at 
about two feet distance from it. A biconvex lens of two 
or two and a half inch focus is then held so as to con- 
centrate a cone of light upon the eye, when by a slight 
movement of the glass in different directions each part of 
the structure under examination is in turn illumined 
until the whole of it has been satisfactorily explored. 
A second lens may be held in front of the eye, to be used 
as a magnifier if required. 

For a detailed account of the theory and use of the 
ophthalmoscope I must refer the reader to the excellent 
treatises by Messrs. Hulke and Henry Wilson, and to Mr. 
Carter's translation of Zander's work, with notes and ad- 
ditions by the translator. 



CHAPTER VI. 



ANOMALIES OF REFRACTION AND DISEASES OP 

ACCOMMODATION. 

Anomalies op Refraction and Diseases op Accom- 
modation. — The power which the eye possesses of brincr- 
ing to a focus on the retina rays of different directions, is 
termed cbccommodation. By this power the eye is able to 
distinguish clearlv objects at various distances. The fact 
that we are unable to see distinctly at the same moment 
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near and distant objects is conclusive evidence that there 
mast be a focussing power within the eye. Accommoda- 
tion is a muscular, although an unconscious effort, and 
mast not be confounded with re/rac^iow, which is a faculty 
possessed by all eyes of bringing certain ravs to a focus on 
the retina without any accommodative effort, and is de- 
pendent on the shape of the globe and on the media 
within it. The experiments of Helmholtz with his oph- 
thalmometer proved conclusively that during accommo- 
dation for near objects the lens, and especially its anterior 
surface, is rendered more convex, and approaches the 
cornea ; and that the pupil contracts and advances whilst 
the periphery of the ins recedes. The a^ent through 
which the change in the lens is effected is the ciliary 
muscle, but the mechanism by which this is accomplished 
has not yet been satisfactorily demonstrated. The con- 
traction of the pupil during accommodation Bonders con- 
siders as probaJbly only an associated movement. That 
the iris has no share in the process of accommodation was 
proved in a case under the care of Von Graefe,* where he 
removed the whole of the iris, and afterwards ascertained 
by a careful examination that the eye still possessed a 
range of accommodation which corresponded to the age 
of the patient. 

In a normal eye distant objects are seen without any 
effort of the accommodative power; it is only for near 
objects that there is active accommodation. This is proved 
by mydriatics — drugs which dilate the pupil and paralyse 
the accommodation. If we drop into the eye one or two 
drops of a solution of atropiaa sulphat. gr. 4 ad aqusB 5 1, 
we not only dilate the pupil, but in about forty minutes 
we paralyse the accommodative power, that is, we relax it 
to its utmost. We then find that the patient is unable 
to define clearly near objects, but distant vision is unim- 
p aired. 

The nearest point of distinct vision for small type No. I. 
is called the punctum proximum or near point, and is ex- 
pressed by the letter p. 

The furthest point of distinct vision for the same 
type is called the punctum remotum or far point, and 
is expressed by the letter r. 

The distance between the. near and the far points is 
termed the range or the ampHtude of accommodation. 

* Archiy ftir Opbthalmologiei vii. 2« 
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In the emmetropic eye of a cliild the near point lies at 
from 3} to 4 inches from the eye, and this recedes as age 
advances. The far point lies at infinite distance. 

An eye is said to be normally constructed or emmetropic 
when it is able by virtue of its own refractive power, and 
without any effort of the accommodation, to unite to a 
focus on the retina parallel or distant rays. 

There are two ways in which the refraction may differ 
from that of the emmetropic eye. The axis of visiou 
may be too long, so that parallel rays are brought to a 
focus in front of the retina, as in myopia ; or the axis 
of vision may be too short, as in hypermetropia, where 
parallel rays are united behind the retma. We have now 
to consider in succession the following conditions of the 
eye and the treatment which is suited to each . — 

Myopia, Astigmatism, 

Hypermetropla, PresDyopia. 

The three first-named are anomalies of refraction, as 
the impairment of sight they produce may be altogether 
independent of any faulty state of the accommodation. 
Presbyopia, however, must be regarded as a normal state 
occurring in an emmetropic eye as a natural result of in- 
creasing years, and without any necessary defect of its 
power of refraction. 

MYOPIA. 

Myopia, or Short Sight, is usually dependent on a too 
great length in the antero-posterior diameter of the globe, 
so that the rays of light coming from a distance are 
brought to a focus in front of the retina, upon which circles 
of diffusion are formed in the place of a clearly- defined 
image, and the object, therefore, appears confused and 
indistinct. Myopia may, however, be due to a too great 
refractive power m the eye, without any abnormal increase 
in the length of the globe, as in those exceptional cases 
of spasm of the ciliary muscle in which an undue rotundity 
is given to the lens. Nearly all the cases of myopia are 
dependent on the first-mentioned cause, and the ex- 
tension of the antero-posterior diameter of the globe will 
be found to arise from a prolongation of the posterior 
half of the eye. It is seldom that there is anv cnange in 
the diameter in the anterior or corneal half. This in- 
crease in the length of the globe is usually accompanied 
by a thinning of the sclerotic, and a partial atrophy of 
the choroid, and is recognised by the names Posterior 
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staphyloma, or Sclerotico-choroiditis posterior. It is usually 
found in all cases of severe myopia. Graefe says that it 
is always present when the myopia exceeds ^, that is, 
when a stronger concave glass than one of five-inch nega- 
tive focus is required to correct it ; but a posterior sta- 
phyloma will be often, seen in myopia as low as ^ or ^. 
The staphyloma may be a uniform prolongation of the 
posterior coats of the eje, but it is generally a more or 
less marked ovoid bulging between the yellow spot and 
the outer margin of the optic disc. The great length of 
a highly myopic eye may be usually seen by drawing the 
outer canthus away from the globe with one finger, whilst 
the patient is made to look as much inwards as possible 
by directing his attention to an object on the other side 
of his nose. 

Myopic patients can usually see clearly near objects, 
but they are unable to make out those at a distance, and 
in endeavouring to do so they instinctively partially close 
the eyelids, to diminish the palpebral aperture. In this 
manner they cut off many of the peripheral rays which 
emanate from the object they are looking at, and by thus 
limiting the circles of diffusion they obtain a more sharply- 
defined image. 

Myopia may be hereditary, congenital, or acquired. It 
is generally hereditary, but not congenital, in that it does 
not usually manifest itself until after eight or nine years 
of age. Myopia will be often found to have existed in 
families for many past generations. Acquired myopia is 
occasionally seen in watchmakers, steel-plate engravers, 
and others, who for many years have been in the habit of 
applying their eyes for several hours daily to fine work, 
or to literary pursuits. Like all other bodily defects, 
when once acquired it may be transmitted, and so be- 
come hereditary. No doubt to insure this result, it is 
necessary that the eye should have been specially used 
throughout several generations. M^^opia may be thus 
regarded as one of the evils of civilisation and high mental 
culture. The great demands which scientific and manu- 
facturing pursuits make on the eyes cause them to gra- 
dually attain through successive ages an increased growth 
and development. Up to a certain point this is produc- 
tive of improved vision — of sight which is good for both 
near and distant ^objects ; but beyond a fixed limit the 
eyes become too large, and myopia is the result 

Ophthalmoscopic Appearances of a Myopic Eye. — By 
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direct examination, that is, by aid of the mirror without 
the nse of the object lens, an inverted image of the fundns 
may be seen at some inches from the eye ; thus, if the 
observer move his head in one direction, the retinal 
vessels will appear to travel in the other. The reverse of 
this occnrs in the direct examination of hypermetropic 
eyes, when the parts of the fundus will seem to move 
with the head, proving that the image is erect. 

To obtain an erect image of the fundus of a myopic eye, 
a concave lens should be placed behind the sight- hole of 
the mirror. The strength of the concave lens through 
which the observer can see clearly the details of the 
fundus of the eye will irive an approximate measure of 
the myopia of the ^tiW ; thas!, beginning with 30" 
concave lens, and trying in succession a series of glasses 
of higher powers, the lens which shows most distinctly the 
retinal vessels will indicate nearly the actual degree of 
myopia. 

By an indirect ophthalmoscopic examination, that is, by 
the aid of both the mirror and object lens, the optic nerve 
and vessels appear rather smaller and brighter than in an 
emmetropic eye. In most myopic eyes evidence of a 
posterior staphyloma is seen in a small white band or 
crescent generally on the apparent iiiiier side of the optic 
nerve. This is known as the myopic arc or ci'escmit. It 
is caused by the prolongation backwards of the sclerotic, 
and consequent stretching of that portion of the choroid 
which corresponds to the staphyloma. This extension of 
the choroid induces atrophy and thinning of its texture, 
so as to render transparent that part of it which is adja- 
cent to the optic nerve, and upon which the greatest pull 
is exerted, and thus to allow the white shining surface of 
the subjacent sclerotic to gleam through. Occasionally 
the choroid is completely detached around a portion of 
the margin of the optic nerve. The width of the arc is 
usually proportioned to the degree of the myopia, and in 
severe cases it will sometimes extend entirely round the 
optic disc, or instead of a crescent there will be a large 
white irregular patch, over which the retinal vessels will 
be seen coursing. (See Article Sclekotico- Choroiditis 
Posterior, page 188). 

Treaiment of Myopia, — In examining a myopic eye the 
points to be decided are : — 

1. The degree of myopia and the range of accommoda- 
tion. 



MYOPIA. 233 

2. Whether the myopia is stationary or progressive. 

3. Whether it is simple or complicated. 

1 . The Degree of Myopia and Range of Accommodation * 
— Note at what distance from the eye the patient can read 
No. 1. This is his far point. If it be at 6, 8, or 10 
inches, the myopia is termed J^, i, or ^, as with a concave 
lens of 6", 8", or 10" focus, he ought theoretically to be 
able to see clearly distant objects ; practically, however, 
he will require glasses of a lower focal power. 

Next determine his near point, and this is done by 
ascertaining how close to the eye he can read the same 
type ; the space between the near and far points will 
indicate the range of the accommodation. Having pro- 
ceeded so far, find out by trial with successive glasses the 
weakest concave lens with which the patient can see 
No. XX. at 20 feet. If no glass will bring his si^ht up to 
this standard, his acuteness of vision is impaired, and 
this defect is dae to some other cause than simple myopia. 
(See Complications op Myopia, page 235) . 

Each eye should be tested separately by closing the 
one which is not under examination, telling the patient 
to place his baud over it. If one eye is more myopic 
than the other, it is as a rule best to give spectacles with 
both glasses of the same focal power as that which is 
suited to the least short-sighted eye. There are, however, 
exceptional cases where patients may be allowed to wear 
spectacles with glasses of different foci for the two eyes, 
but it is seldom satisfactory. In testing with glasses, 
each lens should be placed as close to the eye as it would 
be worn in the spectacle frame, as its strength is increased 
if it is held at a distance. 

If there is an insufficiency of the internal recti muscles, 
80 that the patient is unable to converge both his eyes on 
a near object, and this defect is not corrected by the use 
of glasses, it will be necessary to divide one or both of 
the external recti. The external muscle of the most de- 
fective eye should be first divided, and if after an in- 
tei-val of a few days it is found that tl^e effect has not 
been sufficient, a similar tenotomy should be performed 
un the other eye. 

General Rules for the Selection of Glasses. — When the 



* The best types are tliose prepared by Dr. Snellen of Utrecht. 
They may be obtained of Williams and Norgate, Covent Garden, 
London, 
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myopia in below ^^ , no spectacles should be worn, but the 
patient shonld be famished with glasses in a folding frame, 
which he can apply to his eyes when looking at objects 
beyond his range of vision. 

In myopia from about js to ^^ , one pair of spectacles 
which will enable the patient to read No. XX. at 20 feet 
will usually be sufficient. If reading glasses are required, 
and the accommodation is good, the patient may use the 
same glasses as for distance. If, however, the accommo- 
dative power is impaired, the reading glasses must be of a 
lower power. 

In myopia from about -5^ to \, it will be well to give 
the patient spectacles with weak lenses for reading, and 
stronger concaves for wearing in the streets or when 
looking at things at a distance. 

In high degrees of myopia, as from i upwards, the 
patient should not, as a rule, be allowed to wear con- 
stantly glasses which comDletely neutralise the myopia, 
as they will often fatigue tfie eye, and produce too much 
dazzling. He should be ordered, for constant use, the 
concaves which suit him best for reading and enable him 
to see well eight or ten feet in front of him, and in 
addition he should ^be given a pair of glasses in folding 
frames of a focns which will represent the difference 
between those he requires for reading and distance. 
These he may hold in front of his spectacles when looking 
at objects beyond the power of the glasses he has on ; 
thus, a patient who requires — i for distance, and — -f^ for 
reading, may be ordered spectacles with — -^ for constant 
wear, and a double eyeglass with — ^ for occasional use 
in front of his spectacles ; for i — A ^^ e • ^^ ^^® glasses 
dazzle, or if the eyes are irritable, much comfort may be 
often gained by ordering the lenses to be tinted with 
cobalt blue ; and this is especially beneficial if the eyes 
have to be much used with artificial light. 

In cases of extreme myopia, as from J to ^ or :J, I have 
occasionally found the sight for distant objects greatly 
improved by a SteinheiUs cone. 

2. Whether the Myopia is Stationary or Progressive. — 
In most young people the myopia is progressive ; it is 
therefore of the utmost importance that the rules which 
are given under the heading of General Directions, 
should be strictly followed, in order to retard, if possible, 
its increase and render it stationary. 

In stationary myopia of a low degree, the sight may 
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steadily improve as age advaoces, and ultimately the 
patient may be able to discard the use of glasses, but this 
18 rather exceptional. In myopia of a high degree there is 
always a strong tendency to increase. If the progress is 
rapid, it is usually accompanied with symptoms of irrita- 
tion, which require careful management. The patient 
complains of muscas, flashes of light and globes of Are ; 
the eyes will flush easily when reading, or often without 
an apparent cause, and they look red and irritable. With 
such symptoms the use 6i glasses should be for a time 
abandoned, or only those of a low power allowed, suflBcient 
to enable the patient to perform the duties absolutely 
required of him. A leech to each temple, repeated every 
two or three days for a few times, will sometimes give 
great relief. A small blister of the size of a shilling may 
also be applied behind the ears, and repeated from time 
to time, so as to keep up a little counter-irritation ; or 
some stimulating liniment may be used for a similar 
purpose. The eyes may be frequently bathed with a 
cold lotion (F. 42, 44), which may be applied over the 
closed lids with a fold of linen when the patient is lying 
down. The most important treatment, however, consists 
in rest to the eyes, by abstaining from all work, and 
especially that which induces a stooping position of the 
head. 

3. Whether the Myopia is Simple or Complicated. — If 
suitable concave glasses fail to make the patient read No. 
XX., Snellen, at 20 feet, there is superadded to the myopia 
some other defect to account for his impairment of vision. 
Myopia may be complicated — 1, with amblyopia or weak 
sight, due to defective sensibility of the retina ; 2, with 
astigmatism : 3, with an increasing posterior staphyloma 
and atrophy of the choroid ; 4, with deficiency of power 
of the internal recti muscles (muscular asthenopia) ; 5, 
with opacities of the cornea; 6, with opacities of the 
vitreous; 7, with choroidal or retinal haemorrhage; 8, 
with partial detachment of the retina. For the treat- 
ment of all these complications the reader is referred to 
the different Sections under which they will be found in 
the index. 

Oeneral Directions for Myopic Patients, — ^Avoid bII 
stooping positions of the head, as they tend to cause con- 
gestion of the eyes. In reading, sit with the head thrown 
back, and bring the book to the eyes instead of taking the 
eyes to the book. Never, if it can be avoided, read ^oks 
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printed in narrow double columns ; the having to relax 
frequently the accommodation, as the eye travels from 
one short line to the next, tends to induce fatigue. Never 
read in a moving carriage ; the repeated jolts displace the 
words on which the eye is fixed, and tire the eye by 
requiring it to keep readjusting itself. If the eyes grow 
fagged whilst reading, rest awhile, and do not resume 
work until they, are refreshed. Avoid working by an 
artificial light, and especially gas which flickers. The 
best lamps are the so-called " reading lamps" provided 
with a shade which throws their light on the object to be 
seen, and leaves the rest of the room in comparative 
darkness, into which the eye can roam when feeling 
fatigued. When the eyes are tired, or hot and irritable, 
the best application is cold water, with which the eyes, 
the lids being closed, may be bathed ; or a gentle stream 
of cold water may be carried against the closed lids by 
means of the siphon eye-douche. 

Hypermetropia is the reverse of myopia ; for whereas 
in myopia the optic axis was too long, and parallel rays, 
or those emanating from distant objects, were brought 
to a focus in front of the retina, in hypermetropia the 
antero-posterior diameter is too short, and the focal point 
of parallel rays is behind the retina. The result of this 
defect is that only convergent rays can be brought to a 
focus on the retina. The hypermetropic eye is conse- 
quently unable to receive correct impressions of things at 
a distance when in a state of repose, that is, with its 
accommodation relaxed, but it has to bring into action 
its focussing power, in order to converge sufficiently the 
parallel rays. The strain on the accommodation is there- 
fore in proportion to the nearness of the object. 

Adopting Donders's classification, hypermetropia may 
be divided into acquired and origvnal. The acquired is oc- 
casionally met with in old people, generally above sixty or 
seventy years of age, when it is associated with presbyopia. 
Hypermetropia may thus be often found in an originally 
emmetropic eye. The patient not only requires convex 
glasses for reading and looking at near objects, but the 
refractive power of the eye has become so reduced that 
he also needs convex glasses for distance. Another form 
of acquired hypermetropia is found in cases of what 
Bonders calls " aphakia," or absence of the lens from the 
eye. This may occur from extraction of the lens for 
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cataract, or from a dislocation of the lens ont of the 
field of vision from an accident. In both of these cases 
convex glasses are required for distance. 

Original hypermetropia may be said to exist in two 
states, the manifest and the latent 

The manifest is that degree of hypermetropia which 
the patient exhibits before the accommodation has been 
paralysed with atropine. 

The latent is the amount of hypermetropia which is found 
after the accommodation has been paralysed with atropine, 
and which was not manifest so long as the patient exerted 
his focussing power in looking at distant objects. 

Donders fmther divides hypermetropia into absolute, 
relative, Skiid facultative. 

Absolute is when the eye can neither read fine print, 
nor tell clearly distant objects. With the strongest con- 
vergence of the eyes the patient cannot accommodate for 
parallel rays, This form is seldom met with in the young, 
as with them there is nearly always a certain amount of 
accommodative power, which enables them to overcome a 
portion of the hypermetropia. 

Relative Hypermetropia is when, in order to see clearly 
a near object, say at a distance of sixteen inches, the eyes 
are obliged to converge as if looking at one at twelve 
inches. The patient can only accommodate for the real 
point, by converging the visual lines to another point 
nearer to the eyes ; in fact, by giving to them a periodic 
convergent squmt. 

Facultative Hypermetropia is when the patieijit can see 
plearly distant objects, either with or without convex 
glasses, and he can also, with an efPort which is almost 
unperceived, read and write well, but the eyes are 
specially liable to sufPer from asthenopia when called 
upon to perform much continuous close work. Such eyes 
also soon become presbyopic. 

Donders has shown that from 50 to 55 years of age the 
emmetropic eye becomes hypermetropic ; the hyperme- 
tropic eye more hypermetropic ; and the myopic eye less 
myopic or emmetropic, or even hypermetropic according 
to its degree of myopia.* 

Treatment of Hypermetropia, — Find out the degree of 
hypermetropia, and then furnish the patient wiui such 
glasses as wiU best remedy this defect. 



* Zehender's Monatsbl. ziii p. 474. 
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To ABcertam the Degree of Hypermetrcwia. — ^First direct 
the patient to look at No. XX. at 20 feet distance, and 
find out the strongest convex glass with which he can 
clearly make ont tn^t type. The strength of the lens will 
indicate the degree of manifest hypermetropia : thns, if an 
eighteen or twenty-inch focas convex glass be required, 
the patient is said to have a manifest nypermetropia of 
■Jj or J^. He should then be directed to read No. I. with 
this glass, and if he can do so with facility he may be 
allowed a pair of spectacles with lenses of the same 
focus for constant use ; but if he should be unable to see 
the type or only to make it out with difficulty, stronger 
glasses should be tried in succession until the eyes are 
suited. The spectacles which are thus furnished to the 
patient will probably, however, only suffice him for a 
time, as they do not neutralise his tatent hypermetropia, 
and this will gradually become manifest as the patient, 
bv the aid of his glasses, ceases to strain his accommoda- 
tion for distance. After a time he will probably there- 
fore require stronger glasses. In low degrees of hyper- 
metropia, for practical purposes this examination may 
be sufficient, and suitable glasses may be thus given to 
the patient ; but in all severe cases the amount of latent 
hypermetropia should also be ascertained. To do this, 
tne accommodation of the eye should be first paralysed 
by dropping into it a few drops of a solution of atro- 
pine, gr. 4 ad aqusB ^ 1 ; and when the full effect has been 
gained, try what convex glass will enable the patient to see 
No. XX. at 20 feet. Now, an ordinary emmetropic eye thus 
treated would be able to read, unaided by glasses, ^o. XX. 
at 20 feet, for without any effort of accommodation it can 
unite parallel rays on the retina ; but the hypermetropic 
eye will need a convex lens, and one of a greater power than 
that which was called for before the instillation of the atro- 
pine. The focal power of the lens now required will give 
the degree of latent hypermetropia. As a rule the patient 
cannot wear constantly glasses of the strength necessary 
to neutralise the latent hypermetropia, as, from having 
been long accustomed to use unconsciously his accommo- 
dation for distance, he is unable to completely relax it, 
and strong convex glasses would confuse and fatigue the 
eye. He should therefore first be ordered weaker glasses, 
and these may be changed from time to time for stronger 
ones, as may be necessary. 

Peculiarities of the Hypermetropic Eye, — It is smaller 



PRESBYOPIA. 239 

in all its dimensions than the emmetropic eye, but espe- 
cially in the antero-posterior diameter, so that the globe 
has a flattened appearance. This can be distinctly seen 
it the patient is directed to look as far inwards as possible 
whilst the onter canthns is drawn outwards with one 
finger. It will then be noticed that the curve of the eye 
over which the external rectus curls to its insertion is 
short and abrupt, and that the globe looks flat and small 
for the orbit. Donders says : "The hypermetropic eye is 
in general an imperfectly developed eye. If the dimen- 
sions of aU the axes are less, the expansion of the retina 
also is less, to which, moreover, a shghter optic nerve and 
a less number of its fibres correspond."* 

Ophthalmoscopic Appearances of a Hypermetropic Eye. — 
B^ dvred examination, that is, by the aid of the mirror 
without the use of the object lens, an erect image of the 
fundus can be seen at several inches from the eye, and 
on the observer moving his head the retinal vessels will 
be seen to travel in tke same direction. The highest 
convex glass placed behind the sight-hole of the mirror 
through which an erect ima^e of the fundus can be seen 
will give an approximate estimate of the degree of hyper- 
metropia. 

By an vndirect examination, that is, by the aid of both 
the mirror and object-glass, the optic nerve and vessels 
appear larger than in the normal or emmetropic eye, 

Hjpermetropia is very hereditary ; many members of a 
family, of whicn one or both the parents arehypermetropic, 
are frequently found also to suffer from this defect of the 
eyes. 

Results of Hypermetropia. — It is the most frequent cause 
of convergent strabismus, and of asthenopia or weak sight. 

PRESBYOPIA. 

Pkesbyopia, or Long Sight, is one of the first of the 
legion of troubles which advancing years bring upon all 
of us. In true presbyopia the near point is removed 
from the eye, but oistant vision is unimpaired. The first 
intimation the patient has of commencing presbyopia is 
that the type which he could once see clearly at from 
eight to twelve inches, is now indistinct, and in order to 

* Donders, On the Accommodation and Reiraction of the Eye 
T). 246. 
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read it, he is obliged to hold the book at a greater dis- 
tance. As presbyopia advances, the failnre of sight for 
near objects increases, and this is especially noticeable in 
the evening, when the patient seeks a strong light to 
work by, because with it the pupil contracts and the 
circles of diffusion are rendered smaller. 

Presbyopia is caused by a diminished power of accom- 
modation, and probably also by senile changes in the 
structure of the lens. It creeps on imperceptibly, the 
near point being gradually removed further from the 
eye as age advances, until the patient is unable to discern 
any small objects without the aid of convex glasses. 
Donders says : " The term presbyopia is, therefore, to be 
restricted to the condition in which, as the result of the 
infcrease of years, the range of accommodation is dimi- 
nished, and the vision of near objects is interfered with." 
" It is," he remarks, " no more an anomaly than are grey 
hairs or wrinkling of the skin."* 

Donders also states that in the emmetropic eye the near 
point begins to recede as early as 10 years of age, and 
from that time the recession continues, until at the age of 
40 to 45 years of affe, it lies at about eight inches from the 
eye, when the patient begins to experience inconvenience 
in reading, and may be considered as presbyopic. The 
presbyopia continues to increase with advancing years. 

From* 50 to 55 years of aee, the far point begins to 
recede, and the eye becomes also slightly hypermetropic, 
and the sight for distance is improved by low power con- 
vex glasses. This hypermetropia increases with age ; and 
at from 70 to 80 years of age the patient will require a 
glass of from s*^ to ^ to enable him to see clearly distant 
objects. 

Treatnient of Preshyofia, — It is a question often asked, 
When ought convex glasses first to be used ? Donders 
says : " So soon as, by diminution of accommodation, in 
ordinary work, the required accuracy of vision bc^ns to 
fail, there is need of convex glasses. The test is, that 
with weak glasses of from -^ to -^q at the same distance 
as witliout glasses, the accuracy of vision is manifestly 
improved. "t It is an error to suppose that presbyopic 
patients should postpone the use of glasses for as long a 

* Donders, On the Accommodation and Refraction of the Eye, 
p. 210. 

t Ibid., p. 21 7. 
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period as possible. By so doing they subject themselves 
to an amonnt of discomfort which could be avoided, and 
without any advantage to compensate for the sense of 
fatigue, heat, and occasional redness of the eyes which 
an overstrained effort of the accommodation induces. 

In selecting glasses for a presbyopic patient, those 
should be chosen which enable him to read with ease 
!No. I. at about ten or twelve inches from the eye. II 
stronger glasses are given, they are apt to induce fatigue, 
when convex glasses are first called tor, it will generally 
only be necessary to wear them in the evening, as by day 
the patient will be able to' perform all his duties without 
their aid. But soon he will take to his glasses by day, 
and then a pair of stronger ones will be required for 
evening use. Whenever, tnerefore, the patient nas to in- 
crease the power of his glasses, he should take his evening 
pair into day use, and obtain stronger ones for his 
evening's work. 

The following is an approximation of the glasses 
required at the various ages after forty. Every patient 
should be carefully examined before the glasses are 
ordered, as age alone will not indicate the glasses re- 
quired : — 



Age, 


Dioptres. • 


Numbers in 
Paris inches. 


45 

50 
55 
60 
65 
70 
75 
80 


1 

2 
3 

4 

4-50 
5-50 
6 

7 


36 
18 
12 

9 

8 

6t 
6 

5i 
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Astigmatism.— " Ametropia," says Bonders, 

prising the lesions of refraction, is resolved into two 
opposite conditions : myopia and hypermetropia. Every 
lesion of refraction belongs to one of these two. Some- 
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times, however, it happens that in the several meridians 
of the same eye the refraction is verj different. In one 
meridian the same eye may be emmetropic, in the other, 
ametropic; in the several meridians a difference in the 
degree and even in the form of ametropia may occnr."* 
This defect, dependent on a want of symmetry of the 
meridians of the eye, has been termed astigmatism. The 
explanation of this anomaly is the following : — ^The cornea 
in a normal eye is a segment of an ellipsoid, and as its 
horizontal and vertical axes are of different lengths, it 
follows that its curvatures in these directions must aJso 
differ ; and that vertical and homontal rays falling upoa 
such a surface must be unevenly refracted, and thereiore 
unite into two separate foci. As a rule the vertical 
meridian has a shorter focal distance than the horizontal. 
Hence, it is that in most eyes vertical and horizontal 
lines are not seen with equal clearness from the same 
point and at the same time. 

So far, astigmatism may be considered a natural defect 
due to a difference of the vertical and horizontal curva- 
tures of the cornea, and which in a minor degree is com- 
mon to all eyes. It is only when there is a marked 
asymmetry between the meridians of the cornea that it 
attracts notice, and calls for the aid of cylindrical glasses. 

There are two distinct forms of astigmatism : the irre- 
gular and the regular. 

Irregular Astigmatism. — Donders divides this form 
into normal and abnormal. 

a. Normal irregular astigmatism is due to a peculiarity 
in the structure of the lens. The principal phenomenon, 
he says, attending this irregularity is monocular polyopia. 
This midtiplication of the object is to be explained by 
there being from some cause an aberration of the rays as 
they pass through the different sectors of the lens, and 
consequently " an imperfect coincidence, even after ac- 
commodation, of the images of the different sectors."t 

/S. Abnormal irregular astigmatism may arise &om 
some defect of either the cornea or lens. 

From the Cornea, — We have examples of this form 
of irregular astigmatism in conical cornea ; occasionally 

* Donders On the Accommodation and Kefraction of the Eye, 
p. 449. 

+ Ibid., p. 548. 
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after tlie extraction of cataract, and after corneal ulcera- 
tions. 

From the Lens, — Irregular astigmatism may be caused 
either by a change in the structure of the lens as is some- 
times seen in the early formation of cataract ; or by its 
displacement, as in cases of partial dislocation of the lens 
into the anterior chamber, or vitreous. 

Beghlab Astigmatism is due to a difference in the 
focal lengths of the meridians of the eye, and is to be 
corrected by proper cylindrical glasses. It is with this 
form that we have now to deal. 

Begular astigmatism may be acquired and congenital. 
The acquired may be produced hj perforating wounds of 
the eye, and especially those whicn are near the marfnn 
of the cornea ; thus, it is occasionally met with after uie 
operations of iridectomy and extraction of cataract. 
Ulcerations of the cornea usually give rise to irregular 
astigmatism; a case, however, is related by Donders 
in .which, after a perforating ulcer of the cornea, the 
astigmatism was sufficiently regular to be corrected by 
a cylindrical glass. 

Beoulab Astigmatism may be divided into— 

1. Simple Aetigmatismf that is, when one meridian is 
emmetropic, and the other either hypermetropic or 
myopic. 

2. Compound Astigmatism, when both meridians are 
either myopic or hypermetropic ; but the defect in one 
meridian is greater than in that of the other : thus, if the 
case is one of compound mjopic astigmatism, in the 
horizontal meridian the myopia may be ^^^, whilst in the 
vertical it may be -5^. 

3. Mixed Astigmatism, that is, where there is hyperme- 
tropia in one meridian and myopia in the other. Such 
cases are rare. 

To Ascertain the Presence of Astigmatism, — First test 
the patient's eyes with spherical glasses, and determine 
whether they are myopic or hypermetropic, and if either, 
what glasses most nearly neutralise his defect of sight. 
Having, however, failed to restore by glasses his acute- 
ness of vision, the question is whether his impairment of 
sight is due to astigmatism or to other causes. To find 
this out, place at one end of the room a set of thick ver- 
tical and horizontal Hues, and let the patient walk 

b2 
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towards them, and atop tlta momeiit either of them 
becomes distinct. If he can at a certain point nee clearly 
one sot of lineB, whilst the others are cloud; and blarred, 
he is astigmatic. A similar conclusion m^ lie drawn it 
the patient be made to look at a point of light through 
a perforation in a metal screen at a distance of 15 feet, 
when, owing to the astigmatic eye being unable to unite 
occamtel; to a focus vertical and horizontal raj>s, the 
point %vill appear drawn oat to a vertical or horizontal 
line, according to whether the eye focuses correctly the 
horiiontal or vertical rays. 

The patient should now be directed to look through a 
slit about -^ of an inch wide in a disc of metal, whidi ia 
to be slowly rot&ted in front of the eyeg so as to bring the 
slit opposite each of the difierent meridiann in aucceesion. 
If in a certain poaition of the slit he is able to make out 
No XX. at 20 feet, the case is one of tim^le astigmatism. 
The eje is emmetropic in one meridian, and myopic or 
hrpermetropic in the other. 

The patient may then be tried with a weak cylindrical 
conTCZ or concave lens, which he must rotate in front of 
the eye, until he places the axis in that direction which 
gives him the most correct vision. Should the glass Gref 
tried not quite answer, others of a slightly higher or lower 
focal power may be held np in turn, until the eye is 
suited. Spectacles with similar cylindrical glasses may 
be then given to the patient ; biit in ordering them the 
inatrnctions given at page 24<8 ahonld be followed. 




Another very eCEcient mode of determininethepreepnce 
and degree of aatigmatism is that snggeated by Snellen 
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by means of the half circle of radiating lines (Fig. 54), 
which is a reduced copy of the figure drawn in the last 
edition of his test types. He marked those lines which 
deviated from the vertical line with from 10° to 90°. 
Those to the right of the observer with -|- ; those to the 
left with - . 

With the second eye covered, the patient is told to look 
at the half circle of unes placed at the end of the room, 
and to approach it until one at least of the lines can be 
strongly seen. The direction of this line ffives the meri- 
dian of greatest refraction, which in regular astigmatism 
is vertical to the meridian of lowest refraction. A suc- 
cession of convex or concave spherical glasses are next to 
be placed in front of the eye, until the hiehest convex or 
lowest concave lens is found through which the indistinct 
lines are rendered clear. The lens which thus corrects 
the myopia or hypermetropia in the faulty meridian will 
indicate the strength of the cylindrical glass required, 
the axis of which will correspond, if it be a convex cylin- 
drical, with the meridian of highest refraction, whilst if 
it be a concave cylindrical, it should be placed perpendi- 
cular to it. 

If the asti^atism be associated with myopia or hyper- 
metropia, it IS necessary to correct the anomaly of refrac- 
tion before resorting to the test of Snellen's half circle of 
lines. 

In testing for astigmatism, it is essential that the 
patient should hold his head straight, and keep his eye- 
nds well opened. 

Mr. Tweedy has kindly given me the following account 
of his optometer, which is an extremely useful instrument 
for measuring astigmatism : — 

" The optometer consists essentially of a plate carrying 
a figure of a dial marked with fine, dark, radiating lines at 
angles of 15° with each other. The plate is attached to 
a horizontal bar a foot and a half in length, divided into 
inches and tenths, on which it may be made to slide. At 
the proximal end of the bar is a semi-circular clip marked 
with degrees corresponding to those on the dial and in- 
tended to hold the cylindrical lens (Fig. 55). In order to 
use the instrument properly the following instructions 
must be strictly complied with :— 

" 1. The eye about to be examined having previously 
been placed completely under the influence of atropine 
and made artificially myopic to about M=^, by means 
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of a strong convex lens placed in a spectacle-frame, and 
the opposite eye excluded by an opaque disc, the patient 
should sit down before the instrument, place the eye with 
the lens before it close to the clip, and, with the head 
erect, should look straight in front at the radiating lines 
of the dial. 

Fio. 55. 




" 2. The dial having first been removed beyond the 
point of distinct distant vision should then be gradually 
approximated along the bar until at least one of the lines 
is clearly and diatincthj seen. After this, the dial should 
on no account be moved, but its distance from the eye 
accurately noted. 

** If all the radiating lines come into view mth e^ual 
clearness at the same time there is but slight astigmatism, 
but if whilst one line is clearly seen that at right angles 
to it is blurred there is astigmatism which may be cor- 
rected by placing in the semi-circular clip a concave cylin- 
drical lens with its axis parallel to the olurred line or at 
right angles to that first distinctly seen. 

"From the results of (2) we learn (a) the direction of 
the two principal meridians of maximum and minimum 
refraction ; (6) the presence or absence of hypermetropia 
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or myopia, and the degree ; (c) the presence or absence of 
abnormal regular astigmatism, including its direction and 
degree. 

'* (a) The meridian of greatest refraction is parallel to 
the line seen at the greatest distance of distinct vision, 
while the meridian of least refraction is always at right 
angles to it. 

"(6) The presence or absence of ametropia is deter- 
mined by the distance at which the radiatmg lines are 
clearly seen. If there be emmetropia the lines will be 
seen exactly at the distance of the focal length of the lens 
employed to produce the artificial myopia ; if there be 
Inrpermetropia the lines will be seen beyond that point ; 
if myopia, within. The degree of ametropia may be esti- 
mated by the following calculation : — The greatest distance 
of distmet vision minus the focal length of the convex lens 
divided hy multiple of these numbers equals the degree of 
aanetropia, 

" (c) If, however, there be astigmatism the above cal- 
culation will give the refraction for the meridian of least 
refraction only. The degree of astigmatism will be repre- 
sented by the focal length of tjie weakest concave cylinder, 
which, placed with its axis parallel to the blurred line, 
makes this line as clear and distinct as that first seen. 
The whole ametropia may then be corrected by combining 
the spherical lens required for the correction of the meri- 
dian of least refraction with tbe weakest cyUndricai lens 
which by actual experimentation has been found sufficient 
to correct the astigmatism." 

Mr. Couper uses the ophthalmoscope to detect and 
measure astigmatism, and afterwards confirms the know- 
ledge he has gained with the ophthalmoscope by a trial 
with glasses. He says : " Although it is obviously inex- 
pedient in ordering glasses to trust to the ophthalmoscope 
alone, unless, perhaps, when dealing with a young child. 

Nevertheless an estimate thus made is exact 

enough to serve as a guide and as a criterion of the 
patient's accuracy during the final trials with glasses and 
test types, and to detect errors, whether due to want of 
acumen or to irregular accommodation on his part, or to 
any other cause.*'* 

Compound Asti-gmatism. — First ascertain the concave or 
convex glass, according to whether the patient is myopic 

* Report of Fourth International Ophthalmic Congress, p. 109. 
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or hypermetropic, which most improves vision; and 
whilst ^e holds this hefore his eye, place in front of it a 
cylindrical glass of similar cnrvature but of low power, 
and slowly rotate it, nntil the axis of the cylinder is in 
the right direction. If this glass fails to afford the re- 
quired improvement, try other cylindricals in succession, 
until the one which ^ives the greatest benefit has been 
selected. For convemence of testing the spherical and 
cvlindrical glasses together, a douole spectacle-frame 
should be used, in which the spherical lens should be 
placed next the eye, and the cylindrical outside, so that it 
can be easily rotated with the finger. Each eye should be 
tried separately, the hand being placed over the one which 
is not under examination. Having selected the combina- 
tion of spherical and cylindrical glasses, directions should 
be sent to the optician to furnish the patient with spec^ 
tacles with the proper spherico-cylindrical lenses. In the 
written instructions given to the optician, the focal power 
of each glass should be separately noted, and the direc- 
tion, in which the axis of the cylindrical glass is to be worn, 
marked by the sign of an arrow ; it should be also men- 
tioned that the spherical face of the lens is to be placed 
next the eye. The glasses should be fitted in frames 
with circular eye-pieces, so that the axis of each may 
be accurately adjusted to the eye before the frames are 
screwed up. 

Mia>ed Aatiffmatism. — For the relief of this form, bi- 
cylindrical glasses will be required. Find out the convex 
piano-cylindrical lens which will neutralise the hyperme- 
tropia m the one meridian, and then the concave plano- 
cylmdrical which will correct the myopia in the other 
meridian. Place now the two lenses in a double spectacle- 
frame with the axis of the cylinders at right angles to 
each other, and rotate the two together in front of the 
eye, so as to ascertain in what direction of the axes the 
patient has the best sight. Having decided these points, 
similar lenses may be ordered to be united by Uanada 
balsam, or a similar bi-cylindrical glass may be ground by 
the optician. 

ASTHENOPIA. 

Asthenopia or Weak Sight is a symptom due to 
several affections of the eye. The patient complains that 
reading, writing, or the maintenance of fine work which 
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requires a close application of the eyes, induces fatigue : 
that when thus engaged the object becomes dim and con- 
fused, and sometimes suddenly disappears ; that if he 
rests his eyes for a few minutes he is able to resume his 
work, but in a short time he is again obliged to desist 
from a recurrence of simUar symptoms. 

Asthenopia may depend — 1, on hypermetropia ; 2, on 
an insufficiency of power of the internal recti, which ren- 
ders a prolonged convergence of the eyes difficult and 
sometimes impossible. 

1. Asthenopia due to Hypermetropia is called also 
Accommodattve Asthenopia, It arises from the excessive 
strain on the accommodation which hypermetropic eyes 
have to exert to focus the diverging rays of near objects. 
Fatigue is consequently soon induced, the accommodative 
effort is first partially relaxed, and the object under atten- 
tion, being thrown out of focus, becomes confused and 
dim ; in a few minutes all effort of accommodation is sus« 
pended and the impression is lost. After a short rest 
the patient can resume his work> but the recurrence of 
the same confusion of sight soon compels him to give up 
and to cease from his employment. 

Treatment. — Properly fitted convex glasses for reading, 
writing, sewing, or all close work. (See Hypermetropia, 
p. 237.) This form of asthenopia is often much increased 
by anaemia and debility. In such cases tonics, and espe- 
cially the prepaiutions of iron, are of great service, and 
should be prescribed (F. 78, 79). 

2. Asthenopia from insufficiency of the vntemal recti, 
so frequently met with in myopia, is called muscular 
asthenopia to distinguish it from the preceding form. It 
is due to a want of sufficient power in the internal recti 
to maintain a steady and prolonged convergence of the 
eyes on a near object. The patient complains that after 
reading for a short time the letters become confused, 
and the lines seem to overlap or run into one another. 
This is caused by a relaxation of one of the internal recti 
and a consequent eversion of the eye, giving rise to 
slight diplopia. Even when these symptoms are absent, 
the great effort which is required to maintain converg- 
ence when there is an excess of power in the external 
recti muscles induces such an amount of fatigue and 
•aching of the eyes as to compel the patient to give up 
work. 

To ascertain if there is an insufficiency of the internal 
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recti, direct the patient to look at the end of your finger, 
which is to be held at ten or twelve inches from his eyes, 
and then slowly approach it towards them, telling him to 
continue looking fixedly at it as it draws nearer. If 
there is an insufficiency, the eyes will be unable to main- 
tain the necessary convergence as the finger advances to 
within six inches, and one of them will first waver and 
then gradually roll outwards. Sometimes this eversion 
of the eye is almost spasmodic, so quick and sudden is 
its movement. Often m such cases tnere is a difference 
in the focal power of the two eyes, and then the one 
which deviates is the more myopic, or, in other respects, 
the more defective of the two. The degree of insufficiency 
of the internal recti muscles may be accurately tested by 
the means of prisms. (See Article on this subject, page 
266.) If after a careful examination there is found to be 
such an insufficiency of the internal recti muscles, that 
they are unable to maintain a joint and {>rolonged con- 
vergence of the eyes for near objects, the external rectus 
of one or both eyes should be divided. It is best to divide 
one at a time, unless the insufficiency is very marked, 
and the eye to be selected for the first operation should be 
the one which is the more defective and generally wanders 
outwards. The external rectus of the other eye can be 
afterwards divided if the effect gained by the first opera- 
tion is not sufficient. 



THE METRICAL SYSTEM OF NUMBERING GLASSES.* 

At the Congress of Ophthalmologists who met at 
Heidelberg in 1875, and also at the International Medical 
Congress which met at Brussels the same year, the new 
metrical system for numbering glasses was adopted. The 
principles were : — 

1. The substitution of the metre for the inch. 

2. The choice of a unit sufficiently small so that the 
numbers of the lenses generally in use may be expressed 
in whole numbers and not in fractions, the interval between 
the numbers being as near as possible the same. 



* Abstract fi-om the paper, by Dr. Landolt, translated and 
published in the Royal Lonaon Ophthalmic Hospital Keports, vol. 
vii. p. 632. 
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The ufiit of the Dioptric system, the No. 1 of the new 
series, is a lens with a focal distance of one metre. This 
unit is called a Dioptre. The metre consists of 37 Paris 
inches or 39*4 Enfflish, but for all practical purposes it 
may be considered as 40 English inches. As, however, 
nearly all the English opticians nse the Paris inch in the 
manufacture of their glasses, it will be well to consider the 
metre as of 37 Paris inches. 

The lens of one dioptre corresponds to a glass of one 
metre focal length, or 37 Paris inches of the old series— 

2 dioptres to ^ = ^ or 18 of the old series 

3 dioptres to ^ = ^ or 1 2 of the old series 
and so on to 20 dioptres, which is twenty times stronger 
than No. L 

By thus following the whole numbers, a series of lenses 
is obtained which has an interval of one dioptre between 
each. In practice, however, we often require lenses of 
less power thaU one metre focal distance, and also lenses 
of powers intermediate to the whole numbers. To meet 
these demands, fractions of a dioptre have been intro- 
duced, thus — 

i of a dioptre 0*25 = 148 of the old series, 
i „ 0* 5 = 74 of the old series, 

I „ 075= 49 of the old series. 

The quarter of a dioptre has also been introduced 
between the weak numbers of the series up to No. 25, 
and the half of a dioptre from No. 2*6 up to No. 6. A 
series of thirty-three lenses has been selected. The inter- 
vals between the nunabers of this series is 1 or J- or ^ of the 
dioptre. In every case the interval can be easily 
reckoned by a simple subtraction of two whole numbers. 
In this wajr it can, with facility, be calculated how much 
one glass is stronger than another, and how much a 
presbyopia or ametropia has increased or diminished. 

To express in Dioptres the value of any glass which 
has been numbered By its focal distance we have only to 
remember that 1 metre equals 37 Paris inches, and that I 
Dioptre (D) corresponds to a lens of 37 inches focal dis- 
tance. 

2D=^ = ^ or 18 of the old series, 
3D = |Jv = A or 12 of the old series, 
4D=^= ^ or 9 of the old series , 
and so on. 

We proceed in an inverse manner when we wish to find 
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the dioptre corresponding to a given nnmbei* of the old 
system ; that is to say, we divide 37 by the number of the 
glass. Thus, take for example No. 17 of the old system* 
The number of times ^ is contained in ^ gives us the 
value of No. 17 in the new system* Now, to divide ^ 
by ^ is equivalent to dividing 37 by 17> and we have as 
a result ^ = 2-26 D. 

The following Table shows the number of each glass in 
Dioptres, and the corresponding number of the focal dis- 
tance of the glass in Paris inches :— 



T^» X 


Focus in Paris 


Dioptres. 


Focns in Paris 


Dioptres. 


inches. 


inches. 


0- 5 


74 


6- 


6- 2 


075 


49- 3 


7- 


5- 3 


1- 


37 


8- 


4- 6 


1-25 


29- 6 


9- 


4- 1 


1- 5 


24- 7 


lo- 


3- 7 


1-75 


21- 1 


ll- 


3- 4 


2- 


18- 5 


12* 


3- 1 


2-25 


16- 4 


13 


2-84 


2- 5 


14- 8 


14- 


2-64 


275 


13- 5 


is- 


2-47 


3- 


12- 3 


le- 


2-30 


3- 5 


10- 5 


17- 


2-18 


4- 


9-25 


18- 


2-05 


4- 5 


8- 2 


19- 


1-95 


6- 


7-4 


20- 


1-85 


5- 6 


6- 7 







CHAPTEE YIL 



STKABISMUS. 



DoNDERS defines strabismus as " a deviation in the direc- 
tion of the eyes, in consequence of which the two yellow 
spots receive images from different objects."* 



* Donders, On the Accommodation and Refraction of the Eye, 
p. 291. 
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Strabismns may be either convergent or divergent ; it 
is seldom tbat the deviation is solely upwards or down- 
wards. 

In most cases there is a preponderance of power in 
either the internal or external rectus muscle, so that the 
balance between them is destroyed, and the ability to steady 
the two eyes simultaneously on an object is lost. When- 
ever an attempt is made to look at a given point, one eye 
rolls either inwards or outwards according to whether the 
squint is convergent or divergent ; the optic axes are no 
longer parcdlel, and the impressions of the image fall on 
diflterent parts of the two retinw. 

Monocular si/rahismus is when the deviation is constant 
in the one eye. It is. generally associated with impair- 
ment of sight in the squinting eye. 

AUemcUmg or hinoctda/r straiianvus is when the devia- 
tion occurs alternately, first in on^ eye and then in the 
other. The patient can "fix" with either eye, but is un- 
able to direct the two together towards the same point. 
When one eve is fixed, the other rolls inwards, and vice 
versa. In alternating strabismus the sight of the two 
eyes is nearly equal. 

Strabismus may be either pei'iodie or persistent 
A periodic squint comes on only at tmies, as when the 
patient is reading or looking fixemy at an object, or after 
the eyes have been fatigued. It may be caused by some 
eccentric irritation, as from ascarides, or from dentition, 
but in the large majority of cases it is due to hyperme- 
tropia. A periodic squint may be occasionally benefited 
by judicious treatment ; but more frequently the strabis- 
mus increases, and ultimately becomes pe^'sistent, 
(For treatment of Periodic Squint, see page 267.) 
The Movements of the Squinting Eye. — In some cases 
there is an actual limitation of movement in the squint- 
ing eye, and its range outwards if the squint is conver- 
fent, or inwards if it is divergent, is impeded. This may 
e due either to an acquired increase of power in the 
squinting muscle, as in some cases of hypermetropia ; or 
it may be caused by a loss of power in the antagonistic 
muscle, 843 in myopia, where there is frequently an ex- 
ternal strabismus consequent on an insufficiency of the 
internal recti, or as in cases of paralytic squint. 

Generidly, however, the range of action of the squint- 
ing eye is not limited, but displaced, and this is especially 
noticeable when the sight of the two eyes is equal, and 
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the squint alternates. Thus, before an operation for an 
internal strabiismus, the space over which the eyes move 
may be three-quarters of an inch ; after the operation the 
range may still be the same, but it will be transposed, 
and although the eye will travel over no greater distance 
than before, yet it will be enabled to go more outwards, 
and consequently less inwards. 

Strabismus mat be induced, 1st, by some anomaly in 
the refraction of the eyes, as in hypermetropia and 
myopia ; 2nd, from defective sight in one eye — whatever 
cause prevents binocular vision tends to produce squint, 
no matter whether it be from great difierences in the 
refraction of the two eyes, as from amblyopia, or from 
opacities of the cornea ; 3rd, strabismus may be produced 
by paralysis of one or more of the nerves supplying the 
muscles of the eye. 

To ascertain and note the extent of the strahiamua the 
patient should be first told to look at an object about 
twenty inches distant, when it wiU be found that whilst 
he ** fiies" with one eye, the other rolls either inwards or 
outwards, as the squint may be. A mark is then to be 
made with a pen on the edge of the lower lid of the 
squinting eye opposite the centre of the pupil. The 
sound eye must now be covered with the hand, and 
the patient directed to look at the object with the squint- 
ing eye, and the position of the centre of the pupil is 
again to be marked on the edge of the lower lid. The 
space between these lines will indicate the degree of the 
strabismus, thus, we speak of a strabismus of V'\ 2'", 
or more, according to the interval between the markings 
on the lid. The movement which the squinting eye 
makes when the sound eye " fixes " upon an object is 
termed the prima/ry deviation. 

The secondary deviation is the extent of movement the 
sound eye makes when excluded by the hand, whilst the 
squinting eye fixes itself on the object. The strabismus 
is said to he concomitant when the primary and secon- 
dary deviations are equal. The squinting eye is not 
fixed, but follows the other in its movements. 

The degree of strabismus may be carefully esti- 
mated by a " Strabismometer," invented by the late Mr. 
J. Z. Laurence. " It consists of an ivory plate, moulded 
to the conformation of the lower eyeHd, the free border 
corresponding to that of the lid. This border is graduated 
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in such a manner that, while its centre is designated by 0, 
Paris lines and half lines are marked off on each side of 0. 
Attached to the plate is a handle. The application of 
this strabismometer is obvious. The ivory plate is ap- 
plied to the lower eyelid, the borders of the two corre- 
sponding. If the cornea is central, the vertical diameter 
ot the pupil corresponds to ; if inverted, to a' graduation 
on the inner side of ; if everted, to one on the outer side 
of 0."* 

Convergent or Internal Strabismus is usually de- 
pendent on hypermetropia. In 77 per cent, of the cases 
of convergent strabismus, Donders found that there was 
hypermetropia.t The explanation of this fact is the fol- 
lowing : — Owing to the peculiar shape of the hyperme- 
tropic eye, the accommodative power is called into 
constant action, and for near objects the strain is very 
great. In proportion to the effort to accommodate is the 
degree of convergence of the eye, sO that when a hyper- 
metropic eye is looking at a neat object it converges 
more than a normal or emmetropic eye would do, because 
the stress on the accommodation is greater. This ex- 
cessive action of the internal recti muscles causes them 
to acquire increased strength, and gradually to pre- 
X)onderate over their antagonists the external recti, until 
-ultimately a convergent strabismus is established. 

In hypermetropia the strabismus usually first appears 
at the time the child begins to apply his eyes to close 
work, as in learning to read, when the efforts of ac- 
commodation and convergence are brought into more 
active play. The degree of strabismus is not necessarily 
proportioned to the extent of the hypermetropia. In 
very hypermetropic eyes the sight is so defective, and so 
little benefited by any accommodative effort, that the 
patient ceases to strain his eyes, and consequently con- 
vergent strabismus is less frequent than in eyes with a 
lower degree of hypermetropia, where, by a strong en- 
deavour to accommodate, the sight is materially im- 
proved. In hypermetropic strabismus there is frequently 
a considerable difference in the refraction of the two eyes. 
Defective vision in one eye, combined with hyperme- 



* Optical Defects of the Eye, by J. Z. Laurence, p. 107. 
t Donders On the Accommodation aud Refraction of the Eye, 
p. 292. 
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tropia, but irrespective of it, tends strongly to convergent 
strabismus. 

Another cause of internal strabismus is paralysis of 
the sixth nerve. (See page 274.) 

Divergent Steabisuus is generally associated — 1, with 
myopia. According to Bonders, about two-thirds of the 
cases are due to this cause ; and if with the myopia there 
is a large posterior staphyloma, the tendency to (uvergent 
strabismus is increasea. In mjropia there is frequently 
an insufficiency^ of power in the internal recti, and a pre- 
dominance being thus given to the external muscles, 
divergent squint is produced. This insufficiency ma^ be 
partly caused bv the peculiar lengthened shape of a highly 
myopic eye, wnich not only mechanically impedes con- 
vergence beyond a certain point, but also dimmishes the 
fulcrum upon which the internal recti act. If a well- 
marked hypermetropic eye be contrasted with a highly 
myopic one, this will at once be evident. As the internal 
recti are inserted in front of the horizontal equator of the 
eye, the abrupt curve of the almost globular hyperme- 
tropic eye, round which the muscles curve to their inser- 
tion, gives to them an excess of power and an undue 
faciUty of action which favour convergent strabismus ; 
whilst in the highly myopic eye the conditions are re- 
versed, the globe is len^hened, the curve of its equator 
is diminished, and from its elongated shape its facility of 
movement is reduced. Under these circumstances the 
tendency in myopia is for the internal recti to lose power, 
and for the eye to diverge. 

Another explanation of the predominance which the 
external recti so often acquire over their antagonists in 
myopia is to be found in the great refractive power of 
the myopic eye, which diminishes the necessity for extreme 
convergence in looking at near objects, and favours diverg- 
ence in striving to look at those at a distance. 

2. Divergent strabismus may be caused bv a difference 
in the refractive powers of the two eyes when both are 
myopic. For all close work the better eye is used, and 
the defective eye failing to receive an impression of the 
object sufficiently strong to stimulate it to convergence 
rolls outwards. 

3. Defect of sight, amounting to, or approximating 
blindness, will produce divergent strabismus. 

4. Divergent strabismus may follow an improper or ill- 
advised operation for convergent strabismus. 
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6. Divergent strabismus may be produced by paralysis 
of the third nerve (see page 271). 

Treatment oe Strabismus. — Inquire carefully into the 
patient's history, and endeavour to ascertain the duration 
and cause of the squint. Test the vision of both eyes ; 
note their range of action ; find out whether the strabismus 
is periodic or persistent, and measure the extent of the 
deviation. If there is a faulty state of the refractive 
powers of the eye, try to neutralise the defect with proper 
glasses. 

When periodic squint is suspected to arise from asca- 
rides, dentition, or gastric derangement, the first treat- 
ment must be the removal of the source of irritation, and 
when this is accomplished, the eyes may possibly resume 
their normal position. If, however, the periodic squint 
is due to some anomaly in the refraction of the eye, an 
attempt should be made to rectify the defect by the use 
of properly fitted glasses, and if the trial is made suffi- 
ciently early there is a fair chance of success. In all 
cases of strabismus which are dependent on a faulty state 
of the refractive powers of the eye, as in hypermetropia 
or myopia, the eyes should be provided with proper 
glasses, which should be worn even if an operation be 
afterwards performed. 

Having decided on an operation, it at once becomes a 
question whether it will be necessary to divide the tendons 
of the corresponding muscles in both eyes, or whethei^ a 
tenotomy in one eye will suffice. Generally it is better to 
operate on both eyes, and to divide each tendon as close 
to the globe and with as little disturbance of the adjacent 
tissues as possible. In this way the efiect to be obtained 
is apportioned between the two eyes, and the result, I 
think, is better than when by a more free division of the 
subconjunctival fascia and a separation of it from the 
neighbouring parts, the operation is confined to the one 
eye. In many cases, however, it is prudent to operate 
first on the one eye only, and then to wait to ascertain 
the exact effect it has produced before proceeding to 
divide the tendon in the other eye. This rule should 
be observed in the treatment of strabismus due to a great 
defect of si^ht in one eye, and especially if there is a 
marked limitation of movement in the squinting eye : it 
should also be followed in slight cases of alternating 
strabismus. 
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The operation for BtrabiBmoa which I prefer is the one 
most freqaentlj adopted at the Uoorfields Hospital. It is 
atrictly a Bnbconjunctival operation, in tie aenae tbattbe 
division of the tendon is accomplished 
Fio. Efl. beneath that membrane, the opening in it 
for the oeceMary introduction of the instru- 
ments being opposite the inferior edf^ of the 
tendinouB Insertion of the muscle. 

Tee MooftFiBLsa Operation 70s Stbabis- 
uua. — The lids are to be separated hj a stop- 
speculnm. The surgeon with a pair of finely- 
toothed forceps ta£ea hold of the conjunc- 
tiva, and often at the same time of the deep 
fascia over the tower edge of the insertion of 
the rectus tendon, and with a pair of blunt- 
pointed scisBors mates a small opening 
through both these atmctnreB, the cut being 
directed towards the globe. If the fascia has 
escaped the snip of the scisaora, it must be 
seized with the forceps and divided. The 
blnnt hoolc (Fig. 56) is now passed through 
the apertures in the conjunctiva and deep 
fascia, and behind the tendon, ivhich it ren- 
ders tense by being made to draw it forward 
and towards the cornea. The points of the 
BcisBora are next to be introduced, and 
slightly separating them, one blade ia 
passed along the hook behind the tendon and 
the other in front of it, when by a saccession 
of small snips the tendon is divided sub- 
conranctivaUy on the ocular aide of the hook. 

The operation is now completed ; but, before withdraw- 
ing the speculum, Kr. Bowman usuajly mates a small 
counter-puncture in the conjuactiva, by bulging it on the 
end of the hook in the situation of the upper border of 
the tendon after its division, and by then snipping it 
with the scissors ; the object being to allow any of the 
^used blood immediately to escape, instead of dif^iaing 
itself over the sclerotic. 

This operation ia equally applicable to the division of 
either the' internal or eitemal rectus muscle. It most, 
however, he remembered that the tendon of the eitenul , 
rectns ie inserted into the globe in a line much fitrtiier 
hack than that of the internal mnscle. 
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Gkaefe's Operation for Strabismus. — ^The eyelids 
having being separated by a speculum, the assistant with 
a pair of forceps draws the eye outwards if 
the internal rectus is to be divided, and in- Fig. 67. 
-wards if the operation is to be on the external 
rectus. The operator then with a pair of 
finely-toothed forceps seizes hold of a fold of 
tbe conjunctiva and subjacent tissue close to 
tlie cornea, and at a point a little below the 
centre of the insertion of the muscle. This he 
cuts through with a pair of scissors, slightly 
curved on the flat, and then burrowing with 
their, points a little distance above and below 
the opening he has made, he freely detaches 
witb a few snips the subconjunctival tissue 
from the muscle. The squint hook (Fig. 57) 
is now passed beneath the lower border of 
the tendon, which is to be divided with the 
scissors as close as possible to its insertion 
into the globe. After the tendon has been 
cut throagh, the divided conjunctiva should 
be raised with one book, whilst the operator 
with another hook explores the wound both 
upwards and downwards to see if any part of 
the tendon or of its lateral expansion has 
escaped division. If the whole tendon has 
been cut through, the exploring hook will glide readily 
up to the margin of the cornea ; but if its progress should 
be checked by catching behind some undivided part of the 
tendon, the scissors must be again used to sever that 
which still remains uncut. 

Liebbeich's Operation por Strabismus. — The follow- 
ing is Dr. Liebreich's account of his '* Modification of the 
Operation for Strabismus," which was first published in 
the ** British Medical Journal," December 15, 1866 :— " If 
the internal rectus is to be divided, I raise with a pair of 
forceps a fold of conjunctiva at the lower edge of uie in- 
sertion of the muscle ; and, incising this with scissors, 
enter the points of the latter at the opening between the 
conjunctiva and the capsule of Tenon ; then carefully 
separate these two tissues from each other as far as the 
semilunar fold, also separating the latter, as well as the 
caruncle from the parts lying behind. When the portion 
of the capsule which is of such importance in the teno- 

s2 
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tomy has been completely separated from the conjunctiva, 
I divide the insertion of the tendon from the sclerotic in 
the usual manner, and extend the vertical cut, 'which is 
made simultaneously with the tenotomy, upwards and 
downwards — the more so if a very considerable effect is 
desired. The wound in the conjunctiva is then closed 
with a suture." 

" The same mode of operating is pursued in dividing 
the external rectus ; and the separation of the conjunc- 
tiva is to be continued as far as that portion of the ex- 
ternal angle which is drawn sharply back when the eye 
is turned outwards." 

The advantages which he claims for his operation are — 

" 1. It affords the operator a greater scope in appor- 
tioning and dividing the effect of the operation between 
the two eyes. • 

" 2. The sinking back of the caruncle is avoided, as 
well as every trace of a cicatrix, which not unfrequently 
occurs in the common tenotomy. 

" 3. There is no need for more than two operations on 
the same individual, and therefore of more than one on 
the same eye." 

Tkbatment op Strabismus apter the Operation. — 
As a rule no local application is required for the eyes 
beyond frequently wasnmg them with a little tepid water 
to clear them from the slight conjunctival discharge which 
usually follows for a few days after the operation. If 
the eyes are hot or painful, a fold of linen wet with cold 
water may be laid over the closed lids, but the eyes should 
not be tied up with a bandage, as it is apt to increase the 
sense of heat and to add to the discomfort of the patient. 
When the tendon of one eye only has been divided, the 
eye which has not been operated on should be covered 
with a single turn of a bandage immediately after the 
operation, so as to compel the patient to use the squinting 
eye, and thus to keep it in a central position until the 
divided tendon has acquired its new insertion. If there 
is much ecchymosis on the second or third day after the 
operation, the eye may be frequently washed with a little 
weak lead lotion (F. 60) ; or if there should be a muco- 
purulent discharge a mild astringent lotion (F. 46, 48) 
may be used three or four times daily. 

DivERGBUT Strabismus pollowing the Division op 
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OyB OR Both the Internal Eecti Muscles. — ^This result 
may occur from the division of both internal recti when 
one only was required ; or it may follow a too free division 
of the subconjunctival fascia ; or it may arise from the 
tendon having been divided at too great a distance from 
its insertion into the globe. In both of the last-mentioned 
cases the muscle recedes too much, and takes its new 
insertion into the globe so far back that it loses more 
of its power than is necessary for the correction of the 
squint, and consequently gives to the external rectus 
a predominance which makes the eye diverge. With 
this form of strabismus there is nearly always asso- 
ciated a sinking back of the caruncle, a defect which 
gives an unsightly prominence to the globe, and favours 
its eversion. 

Treatment — If divergence follow shortly after an opera- 
tion for a convergent strabismus, in which the internal 
recti of both eyes have been divided, a subconjunctival 
tenotomy should be performed on both the external recti, 
and this should be done even though the divergence be 
slight, as when once established the eversion will steadily 
increase. If, however, the divergence is the result of a 
too free division of the internal rectus and adjacent tissues 
of one eye, then the external rectus of that eye only should 
be divided ; and if this fails to correct the outward de- 
viation, the tendon of the internal rectus must be brought 
forward by an operation at a subsequent period. When- 
ever the divergence is considerable and tne power of in- 
version limited, the simple subconjunctival division of the 
external recti will not restore the eyes to position, but the 
operation which was suggested by Mr. Critchett (page 
262) must be performed on one or both eyes according to 
the circumstances of the case. 

Strabismus following Paralysis op the Opponent 
Muscle. — There are two ways in which this form of stra- 
bismus may be caused : — 

1. The paralysed muscle mav have regained a certain 
amount of power, but not sumcient to neutralise its op- 
ponent muscle ; a strabismus therefore continues. 

2. The persistence of the squint after the paralysed 
muscle has recovered its power may be due to a contrac- 
tion of the non-paralysed muscle induced by the loss of 
resistance of its opponent during the period it was para- 
lysed. 
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Treatment — If the patient has derived all the benefit 
that can be reasonably anticipated from a long-continned 
constitntional treatment and a squint still remains snffi- 
cient to cause diplopia or to be unsightly, the tendon of 
the opponent to the paralysed muscle should be divided. 
If this fail in rectifyme the strabismus the insertion of 
the paralysed muscle snould be brought forward in the 
manner described in the next section. 



Obitchbtt's Operation por bringing porward the In- 
sertion OP THE Internal Eectus Muscle. — ^The lids are 
to be separated with the ordinary spring speculum and 
the eye is to be drawn inwards whilst the operator divides 
subconjunctivaUy the tendon of the external rectus. The 
divison of this muscle at the commencement of the ope- 
ration facilitates the further proceeding. A vertical cut 
is now to be made with a pair of scissors through the 
conjunctiva and deep fascia in a line corresponding with 
the inner margin of the cornea, but at 1^''' or 2'" from it, 
and then with a few successive snips the eonjunctiva and 
subjacent fascia are to be separated from the inner side 
of the globe as far back as the inner caruncle. In doing 
this, care must be taken to divide the new insertion of the 
internal rectus, so that in drawing forwards the tissues 
which have been thus detached from the globe, the tendon 
of the internal rectus will be raised with them. A ver- 
tical slip of the conjunctiva and fascia is now to be cut 
away, and the edges of the wound are then to be brought 
accurately together with sutures. To accomplish this, 
three stitches of the finest silk will be required : the 
centre one should be inserted first ; it should be passed 
through the slip of conjunctiva which was left at the edge 
of the cornea, and through the deep fascia and conjunc- 
tiva close to the caruncle, so that, when fastened, the eye 
will be drawn inwards and the caruncle raised. The 
upper and lower stitches are next to be introduced, and 
the assistant then gently inverts the eye whilst the threads 
are being tied. When all is completed the eye should 
have a decided internal strabismus, as the after result is 
always considerably less than that which is obtained at 
the time of the operation. For the first twenty-four 
hours after the operation a fold of linen, wet with cold 
water, should be applied over the closed lids, and it may 
be continued as long as the eye feels hot or painful 
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The stitches should be removed about the fourth or sixth 
day after the operation. 

PARALYSIS AND SPASM OP THE CILIARY MUSCLE. 

Paralysis op tBb Ciliary Muscle. — This affection is 
usually occasioned by some depressing illness, and espe- 
cially fever and diphtheria. It is generally first noticed 
during the convalescence, w^hen it is discovered acciden- 
tally by the patient. The paralysis varies greatly in its 
extent, but it is seldom complete. It mostly attacks 
children, but I have met with it once in an adult, an 
.account of whicb case I published in the " Lancet."* 

Paralysis of the ciliary muscle may be induced artifi- 
ciaHy by frequent instillations into the eye of a strong 
solution of atropine (F. 16). 

Symptoms, — A. loss of the accommodative power of the 
eye in proportion to the degree of the paralysis ; things 
far off are seen clearly, but tnose which are near are either 
very misty or quite mdistinguishable. The far point of 
vision is unaltered, but the near point is carried to a 
distance from the eye. With a convex glass near objects 
are again rendered distinct ; the strength of the lens 
which an emmetropic eye affected with paresis requires 
for near vision, affords a fair estimate of the loss of power 
it has sustained. In a severe case the patient may bo 
unable to see distinctly No. XVI. of Jaeger, and yet with 
proper convex glasses read with facility No. I. 

The following account of a child who was under my 
care suffering from paralysis of the accommodation of the 
eye is a good example of this disease :t 

W. R. set. eleven, a pale, delicate, but bright and intelligent 
lad, was brought by his father to the hospital on account of what 
appeared a sudden great impairment of vision of both eves. His 
history was, that up to a fortnight previously he had always had 
good sight, and could read ana write with perfect ease. Six 
weeks before coming to the hospital he had a low fever, from 
which he made a fair recovery, but was much reduced by it. One 
day, shortly after his illness, he discovered on attempting to read 
that he was unable to do so, but that he could distinguish objects 
at a distance. Examined with Jaeger's test types, he could only 
read No. XVI. at fifteen inches from his eyes, but he could with 
facility tell the hour of the hospital clock at twenty-six feet. With 



* Lancet, May 11, 1861. t Ibid., Octoher 14, 1862. 
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a convex lens of 24'' focus be could read at twelve inches No. XII.; 
with a lens of 18" focus No. VIIL; with one of 12" focus No. IV.; 
and with a 9" focus lens No. I. This boy was treated with pur- 
gatives, iron, and good diet, and perfect rest to the eyes, and within 
a month be was able to read No. I. perfectly with either eye, 
and could see as well as ever he did. 

The prognosis is favourable. All the cases I have seen 
have ultimately recovered. 

T^recUment. — Absolute rest to the eyes; no convex 
glasses should be given to allow the patient to read. For 
children the preparations of bark or iron (F. 134, 135, 
140, 142) should oe prescribed, with change of air. For 
adults, the mist, acioi cum cincbon^ (F. 73) or the mist, 
ferri perchlor., either with or without small doses of 
strychnia (F. 82, 84). 

As a local application, the eyes may be frequently 
bathed with cold water, or a cold douche may be usea 
with the lids closed. 

Spasii of the Giliabt Muscle is a rare but an occa- 
sional complication of hypermetropia, which it masks by 
rendering the eye temporarily myopic, so that distant 
vision is improved by concave glasses. It is usually in- 
duced from overstraining hypermetropic eyes in repeated 
endeavours to read or do close work, without the aid of 
proper convex glasses. It is productive of pain and a 
feelmg of tension of the eyes after using them for a short 
time at near objects, as in reading, writing, <&c. This 
affection may be dit^nosed by the ophthalmoscope, when, 
in spite of tne apparent myopia, the eye exhibits a hy]>er- 
metropic refraction. It may also be detected by placing 
the eye completely under the influence of atropine, so as 
to paralyse the cHiary muscle, and then testing the re- 
fraction with convex glasses. (See Article Htpermbtbopia, 
p. 238). 

Spasm of the ciliary muscle may be caused artificially 
by applying the Calal>ar bean to the eye. (See Article 
Cal\bar Bean, page 96). 

2V'ea6tt«ti<.— Order the patient to abstain from aU work, 
and use the guttte atropice (F. 16^ twice daily for several 
days. The eye may be then tned with convex glasses, 
and having ascertained the decree of hypermetropia, 
suitable spectacles may be ordered, but they snould not be 
worn until the eyes have had at least five or six weeks* 
complete rest. 



ACTION OF PRISMS. 265 

DIPLOPIA. 

Diplopia, or double vision, is produced by any cause 
which prevents the optic axes from being directed jointly 
on the same point, so that the impressions cannot fall on 
corresponding parts of the two retinae. Two objects are 
seen, a true and a false one, the latter varying in position 
with respect to the former according to the strabismus 
which is given by the excess of power in one or more of 
the ocular muscles. The existence of diplopia of course 
implies that the patient has binocular vision. 

There are two forms of diplopia, homonymous and 
crossed. 

Homonymous or direct diplopia is met with in conver- 
gent strabismus, when the rays from the object fall in one 
eye on the retina internal to the yellow spot. The false 
impression is projected outwards, and, if emanating from 
the right eye, is seen on the right or outer side of the true 
object. 

Crossed diplopia occurs in external or divergent strabis- 
mus, when the rays from the object are brought to a focus 
in one eye on the retina external to the yellow spot. The 
false image is projected inwards across the nose : thus, 
if it proceed from the right eye it is seen on the left of 
the true object. 

THE ACTION AND USES OF PRISMS. 

The rays of light as they pass through a prism are de- 
flected towards its base ; hence it is, that if a prism is 
placed in front of the eye with its base towards tne nose, 
the rays being bent inwards will be brought to a focus at 
a point internal to the yellow spot. The patient would 
now have diplopia ; but in order to unite the two images 
and bring them on corresponding parts of the two retinae, 
he squints involuntarily outwards, and if the prism is a 
weak one, he succeeds in overcomiag the displacement. 
The strabismus which is thus produced is called a correct 
tive squint. But if the prism is strong, the patient is 
unable in this manner to correct the displaced image, 
and he has diplopia. 

Prisms will be found useful — 

1. To ascertain the presence of binocular vision. 

2. To test the strength of the muscles of the eye. 

3. To wear as spectacles to correct diplopia. 
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1. To Ascfirtain the Presence of Bvnoeular Virion, that 
is, to determine whether the patient uses both eyes in look- 
ing at an object. Place a prism of about 12^ in front of 
one eye with its base outwards ; if there is at once a cor- 
rective inward squint, we may be satisfied that the patient 
enjoys binocular vision. If, however, there is no move- 
ment of the eye, and no diplopia, it shows that the 
patient does not use that eye, but that he is looking with 
the other, and has not therefore binocular vision. i£ now 
the prism is placed before the eye which he does use, 
it will at once move slightly inwaras, but it will not be a 
corrective squint, for the non-seeing eye will at the same 
time go an equal distance outwards ; tnis latter, however, 
is only an associated movement. This mode of examining 
the eye is often of great service in detecting impostors, 
who, .for some reason known only to themselves, are 
feigning the loss of sight of one eye — ^in many cases lor 
the sake of compensation after injury. 

2. To Teatvnth Prisms theRdative Strength oftheMusdes 
of the Eye, — A normal eye can overcome a prism of from 
16° to 24° with its base turned outwards; but with its 
base inwards, only one of from 6° to 8° — ^that is to say, 
by a corrective squint it can so readjust the displaced 
image on the retina that there is no diplopia, but bino- 
cular vision. In order to determine the degree of insuf- 
ficiency of power of the internal recti, try what is the 
strongest prism with its base turned outwards each eye is 
able to overcome. A lighted candle should be placed 
seven or eight feet in front of the patient, at Vhich he is 
to be directed to look. If he is short-sighted, sufficiently 
powerful concave glasses should be given to him to enable 
nim to see the light distinctlj^. rrisms of increasing 
strengths should now be held in succession with their 
bases outwards before one eye, until it is decided which 
is the strongest he can see through without diplopia. 
The power of the prism which he can thus overcome, com- 
pared with that which a normal eye can master, will 
mdicate the degree of insufficiency of the internal rectus 
of that eye. The other eye must then be tested in a 
similar manner. It will be thus sometimes found that the 
strength of the internal muscles has been so reduced, that 
instead of being able to correct the displaced image pro- 
duced by a prism of 16° to 24° as in the normal eye, ttiey 
can only overcome one of from 4° to 6°. Conversely, the 
strength of the [.external recti may be ascertained by 
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testing the eyes with prisms with their bases directed 
in warns. 

Another method of measuring the strength of the 
muscles of the eye is as follows : — 

A normal eye can only overcome a prism of from 1° to 
2° if the base be turned either upwards or downwards. 
Place, therefore, in front of the eye a prism of a higber 
degree, and diplopia will be produced ; the false object 
wiU be projected either directly above or below the true 
one. If the prism be held with its base upwards, the false 
image will appear below ; and if the base oe placed down- 
wards, the wrong impression wiU show itself above the 
true one, but they will both appear in the same line. This, 
however, is on the supposition that the external and in- 
ternal recti of the two eyes exactly balance each other. 
If they do not, the false object will not only appear either 
above or below the true one, but it will be cast either to 
its outer or inner side, according to the predominance of 
power of the external or internal recti, and the diplopia 
will be then either crossed or homonymous. A slip of 
red glass placed in front of one of the eyes will at once 
determine the form of the diplopia, by rfving a coloured 
tint to one of the objects, and thus mdicatmg which of 
the two is the false impression. The extent of the in- 
sufficiency may then be ascertained by trying what 
prism, placed m front of the one with its base upwards,- 
will restore the true and false images to a direct line one 
above the other. Of course, if the £plopia is found crossed 
the prisms must be tried before the eye with their bases 
turned inwards ; and if homonymous, with their bases 
placed outwards. If the diplopia is crossed, it indicates 
an excess of power in the external recti, and consequently 
an insufficiency of the internal muscles ; and the reverse 
if the diplopia is homonymous. 

3. To Wear as Spectacles to Correct Diplopia. — In cases 
of paralytic strabismus, prisms are often of^great service, 
and especially during the progress of recovery from palsy 
of the sixth, or partial paralysis of the third nerve, in 
which the internal rectus is the only muscle, or the one 
principally affected, and where from special reasons the 
patient objects to keep the eye covered to avoid the 
diplopia. The spectacles should be furnished with a piece 
of plane plate glass for the sound eye, and with a rightly- 
adjusted prism for the paralytic one. Whilst using the 
prism, the patient should be kept under observation, 
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as, if the case is progressing to a favourable termination, 
the prism will require to be frequently changed for 
another of a lower degree as the paralysed muscle 
gradually regains power, until at last its use may be 
abandoned. 

PARALYTIC AFFECTIONS OF THE MUSCLES OF THE EYE. 

The subject of paralysis of the separate nerves which 
supply the muscles of the eye is involved in considerable 
obscurity, as although in many cases the diagnosis of the 
paralysis is clear, yet in a vast number it is difficult to 
assign any satisfactory explanation for the sudden or 
gradual loss of power in the structures supplied by one 
particular nerve. Either the third, fourth, or sixth nerve 
may become paralysed, without there being evidence of 
disease in any other portion of the nervous system. The 
loss of power may be sudden, or it may be gradual, the 
paralytic symptoms increasing daily until they have 
reached a certain point, at which, for a time, they usually 
remain stationary. After a variable interval, the nerve, 
as a rule, begins to recover its tone, and the parts sui>- 
plied by it ultimately resume their normal action. 

The immediate result of paralysis of one of these nerves 
is a strabismus, caused by a loss of the balance between 
the muscles of the affected eye. This is termed a jpara- 
lytic strabismus, to distinguish it from those forms of 
squint which are due to some anomaly in the refraction 
of the eye. The paralytic strabismus has this cha- 
racteristic, that, whereas in the concomitant squint the 
primary and secondary deviations are eaual, in the 
paralytic the secondary is greater than tne primary. 
This IS easily seen by making the following examination : — 
If the sound eye be covered with the hand, and the 
patient be directed to look at a given point, the primary 
deviation or movement of the paralysed eye will be far 
less than the associated or secondary movement of the 
sound one. 

If the patient be directed to cover the sound eye with 
the hand and then to walk across the room, he will suffer 
more or less from vertigo, and frequently to such an 
extent as to cause him to stagger in his gait like a 
drunken man. This inability to co-ordinate the action of 
the muscles under the direction of the paralysed eye is 
most marked when the palsy of the nerve is complete. 
In cases of diplopia from commencing paralysis of an 
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ocular nerve when there is a difficulty in deciding which 
is the affected eye, a rapid and correct diagnosis may be 
often made by telling the patient to walk a short distance 
with his hand placed first over one eye, and then over the 
other. The affected eye is the one which, when the other 
is closed, induces vertigo. 

Paralysis of one or more of the ocular nerves may be 
caused by — 

a. Intra-cranial disease. 

0. Intra-orbital disease. 

y. Blood-poisoning, such as syphilis, rheumatism, and 
gout. 

S, Eeflex irritation. 

a. From Intra-cranial Disease.^-'Wh&D. paralysis of the 
ocular muscles proceeds from disease of the brain, it is 
seldom confined to the structures supplied by one par- 
ticular nerve ; or if during the early symptoms only one 
nerve is involved, there are usually other indications of 
cerebral mischief. The patient totters or trips in 
walking, or has pain or giddiness in the head ; or, per- 
haps, has some loss of power in the muscles of ex- 
pression or a diminution of sensibility in the skin of 
the face. 

- /3. From Intrororhital Disease. — Pressure upon any of 
the ocular nerves in their course along the orbit to the 
eye will cause a partial or complete paralysis of their 
functions. This may be induced by a tumour within the 
orbit, or by an orbital node, or by some inflammatory 
or specific exudation either around the nerve or within 
its sheath. 

y. From Bhod-poisoni/ng. — To either syphilis, rheuma- 
tism, or gout many of the cases of paralysis of one of the 
motor nerves of the eye are to be attributed, A thicken- 
ing of the fibrous sheath of dura mater, through which 
the nerve runs in its passage to the orbit, or some in- 
flammatory exudation peculiar to the affection from which 
the patient suffers, may compress the nerve and paralyse 
its ranctions. We have illustrations of analogous forms 
of local palsy in the paralysis of the muscles of the face, 
ftom palsy of the portio dura of the seventh nerve, and 
in facial ansesthesia from palsy of the fifth. Both of 
these examples may undoubtedly be due to a pressure on 
the nerves, either from an inflammatory thickening of 
neighbouring structures, or from some morbid deposit 
dependent on a blood poifion. 
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d. From Beflex Irritation. — It is always difficult to ob- 
tain direct evidence to prove that the functional distnrb- 
ance of a nerve is dependent on distant irritation. I 
think, however, that there can be no doubt but that many 
of the forms of local paralysis which are met with both in 
the child and the adnlt are due to this cause, and tiiat 
frequently the palsy of an ocular nerve may also arise 
from it. The most striking illustrations of this class of 
disease are to be found in the cases of infantile paralysis, 
where a single muscle, as the tibialis anticus, or the long 
extensor of the toes, or a group of muscles, as the flexors 
or the extensors of the leg, become suddenly deprived of 
power. Mr. William Adams, in speaking of infantile 
paralysis, says, " It is frequently neither preceded nor 
accompanied by any cerebral symptoms, and, even when 
such symptoms show themselves, they are generally of a 
transient character ; " and further on he remarks, " This 
form of paralysis generally takes place during the period 
of first dentition, and would seem to be connectea with 
the irritation attending this process;" and, "that a 
marked characteristic of this affection is a tendency to 
spontaneous cure."* 

On inquiring into the history of many of the cases of 
palsy of an ocmar nerve, no symptoms of syphilis, rheu- 
matism, or ffout are to be detected, and there are no 
evidences of brain disease or mischief within the orbit. 
A further investigation, however, will frequently discover 
as the cause of tne palsy, some eccentric irritation in a 
disorder of the liver, stomach, or some other portion of 
the intestinal canal. 

The analogy between infantile paralysis and some of 
the cases of palsy of the ocular muscles at once becomes 
manifest. In both, cerebral symptoms may be wanting 
or may have been only transient ; in both, remote irrita- 
tion may be the exciting cause of the palsy ; in children 
it is usually dentition, and in adults derangement of the 
abdominal viscera : and, lastly, in both we nave the same 
tendency to spontaneous cure. The nerve which is, I be- 
lieve, the most frequently affected from reflex irritation is 
the sixth. 

Before describing the symptoms which indicate para- 
lysis of one or more of the muscles of the eye, I will first 



* Club Foot, by William Adams, pp. 61, 62. 
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briefly refer to the anatomy and f anctions of each of the ' 
motor ocular nerves. 

The Third NERinB — motor ocuU — is the largest of the 
three motor nerves which supply the muscles of the eye. 
In its course along the outer wall of the cavernous sinus 
it divides into two branches, a aup&i'ior and an inferior, 
which enter the orbit through the sphenoidal fissure, 
passing between the two heads of the external rectus. 
a. The superior division supplies 
The levator palpebrss. 
The superior rectus. 
p. The inferior division supplies 
The internal rectus. 
The inferior rectus. 

The inferior oblique, and a branch to the 
lenticular ganglion (its short root). 
In addition to the above-named, the third nerve throueh 
its branch to the lenticular ganglion supplies, under the 
name of the ciliary nerves, the muscular structures within 
the eye, the ciliary muscle, and sphincter pupillse of the 
iris. 

In the outer wall of the cavernous sinus the third nerve 
communicates with the ophthalmic division of the fifth, 
and with the cavernous plexus of the sympathetic. 

The functions of the third nerve are : to preside over 
the action of the muscles to which it sends branches, 
and under the influence of light upon the retina to eflect 
the contraction of the pupil. " The motor action of the 
third nerve may, therefore, be excited through the optic 
nerve. There can be no doubt, indeed, that this is the 
ordinary method by which contraction of the pupil is 
produced during life ; the stimulus of light falling upon the 
retina excites the optic nerve, and through it that portion 
of the brain in which the third nerve is implanted."* 

Parcdysie of the thi/rd nerve may be either complete or 
partial. 

When the paralysis is complete, there is an absolute loss 
of power in all the structures of the eye supplied by the 
third nerve. The levator palpebraa being paralysed, the 
upper Hd droops over the eye and cannot be raised by the 
patient. The superior, interior, and internal recti, and 

* Todd and Bowman's Physiological ^Anatomy, Ist edit. vol. ii. 
p. 103. 



272 PARALYSIS OF MUSCLES OF THK EYE. 

the inferior oblique muscles, have ceased to exercise any 
control over the movements of the globe, and the eye is 
under the dominion of the external rectus and the superior 
oblique, which, acting together, draw the globe outwards 
and slightly downwards. A strong divergent strabismus 
is thus given to the eye, and the patient has crossed 
diplopia, the false object appearing across the nose on 
the other side of the true one (see Crossed Diplopia, 

Sage 265). But in addition to this, the pupil is widely 
ilated, and from paralysis of the ciliary muscle the 
accommodation is destroyed. From the complete relaxa- 
tion of so many of the ocular muscles there is generally a 
sHght protrusion of the globe. If the patient be directed 
to close the sound eye, he will generally walk with an un- 
steady gait, and miss the objects he endeavours to seize. 
Such are the sjrmptoms of a complete paralysis of the 
third nerve ; but it is seldom, except in cases of cerebral 
disease, or of tumours in the orbit, that all the branches 
of the nerve are thus affected. 

PaHicd panrdk/sis of the third nerve may exist in two 
forms. 

a. There may be a diminution rather than an absolute 
loss of power in all the structures which the nerve 
supplies, and the patient then exhibits the symptoms 
already described, but in a modified degree. The ptosis 
is onlv partial ; the pupil is dilated, but not to its utmost, 
and the accommodative power of the eye is diminished ; 
there is a divergent strabismus with crossed diplopia, but 
it is not extreme, and with an extraordinary effort the 
patient can draw the eye either slightly inwards, upwards, 
or downwards. 

fi. In many cases, however, of pcurtidl paralysis of the 
third nerve, some of its filaments only are affected. The 
loss of power may be confined to one or more of the recti 
muscles, any one of which may be separately paralysed ; 
but the palsy is seldom if ever limited to the inferior 
oblique. The muscle which is the most frequentljr in- 
volved is the internal rectus ; it is rare for the superior or 
inferior rectus to be paralysed whilst the internal musde 
remains intact. Tne pupil is generally more or less 
dilated, but I have seen it in exceptional cases of its 
normal size ; the levator palpebrsB frequently retains its 
influence over the upper lid, even when one or more of the 
muscles of the eye are paralysed. There is always some 
diplopia, the false object varying in position with respect 
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to the trae one, in accordance with the mnsde or muscles 
which have lost their power ; thus — 

In paralysis of the i/ntemal rectus, there is a divergent 
strabismus, but the eye can be turned upwards or down- 
wards. The diplopia is crossed, and the false object is on 
a level with the true one. 

In paralysis of the avmeHor rectus, the eye is displaced 
downwards and outwards by the combined action of the 
inferior and external recti and superior oblique muscles, 
whenever an attempt is made to look up. The diplopia 
is crossed, and the false object is above the level of the 
true one. 

In paralysis of the inferior rectus, the eye deviates 
upwards and outwards by the combined action of the 
superior and external recti and the inferior oblique 
muscles, when an effort is made to look down. The 
diplopia is crossed, and the false object is projected below 
the level of the true one. 

The Fourth Nerve — the trochlear — ^the smallest of the 
cerebral nerves, passes along the outer wall of the cavernous 
sinus, and enters the orbit by the sphenoidal fissure. It 
then mounts above the other nerves, and running close to 
the periosteum of the roof of the orbit, it applies itself to 
the orbital surface of the superior oblique muscle. As it 
traverses the wall of the cavernous sinus, it communioateB 
with the sympathetic through filaments from the carotid 
plexus, and as it enters the orbit, it occasionally gives a 
branch to the lachrymal nerve. The function of the 
fourth nerve is entirely motor. 

In paralysis of the fourth nerve, the early symptoms are 
often obscure and easily overlooked ; but when the palsy 
is complete, they are usually sufficiently marked to be 
diagnosed by a careful examination of the eye. It should 
be remembered that the function of the superior oblique 
in health is to roll the eye downwards and outwards, and 
that, therefore, no defect of sight arising from a want of 
power in this muscle will be noticed by the patient so 
lonff as his eyes are fixed on objects above the norizontal 
mesial line, 

Paralysis of the superior oblique is occasionally con- 
genital, and frequently in such cases the patient will 
instinctively incline ms head to the opposite side to 
enable him to get single vision with the two eyes. In a 
few instances it is probable that this constant habit of 

T 
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holding the head on one side, to correct the diplopia 
cansed hy congenital palsj of the f onrth nerve has been 
the canse of wry-neck. 

The symptoms which characterise palsy of this muscle 
are, that whenever an attempt is made to look down- 
wards the affected eye is drawn slightly upwards and 
inwards, and the patient has homonymous diplopia, the 
false object appearing to the outer side and below the 
level of the true one, and slanting towards it. The 
interval between the true and false impressions, both in 
latitude and elevation, are increased as the globe is verti- 
cally depressed. 

The Sixth Nerve — ahducens — crosses the cavernous 
sinus, lying close against the outer side of the internal 
carotid artery. It enters the orbit through the sphenoidal 
fissure, passing between the two heads of the external 
rectus to the ocular surface of which muscle it is dis- 
tributed. In its passage through the cavernous sinus it 
receives sympathetic filaments from the carotid plexns 
and a branch from Meckers ganglion. The function of 
the sixth nerve is entirely motor. 

In pcvrohfsis of the sixth nerve there is a marked in- 
ternal strabismus ; the eye, when the palsy is complete, 
cannot be drawn outwards beyond the mesial line of the 
orbit, but it can be turned freely in all other directions. 
There is homonymous diplopia, the false image being 
projected to the outer side of the true one. If, with the 
sound eye closed, the patient endeavours to seize an 
object, he misses his aim, the hand passing to its outer 
side. In walking he generally turns his head rather 
towards the side opposite to that of the affected eye, so 
as to avoid the diplopia by not looking outwards. 

All the ocular muscles may be paralysed from cerebral 
disease, or from tumours of the orbit ; the eye is then ren- 
dered prominent and stationary in the centre of the orbit. 

The prognosis of the paralytic affections of the muscles 
of the eye is determined by the following considerations .* — 

a. Th^ Cause of the Paralysis. — When the loss of power 
proceeds from some syphilitic, rheumatic, or gouty disease, 
or from some reflex irritation, the prospect of recovery 
under suitable remedies is favourable. When, however, 
the paralysis arises from intra-cranial mischief, and is asso- 
ciated with other cerebral symptoms, the prognosis is bad. 



PARALYSIS OF THE SIXTH NERVE. 275 

/3. The Extent of Hhe Pa/rahfsis, whether it is partial 
or complete, or confined to the muscles supplied by one 
nerve, is an impoi*tant point to decide. The prognosis is 
always most favourable when the paralysis is partial and 
limited to one ocular nerve, and when there are no other 
symptoms of disease of the nervous system. 

7. The Length of Time th4 Paralysis has Lasted* — ^If the 
loss of power has been persistent, and no improvement 
has taken place in spite of judicious treatment, the prog- 
nosis is unfavourable. There are, however, many cases 
in which recovery progresses to a certain point, and then 
ceases ; the paralysed muscle does not completely regain its 
former tone, and a slight strabismus with diplopia remains. 
For such patients much may be done by local treatment. 
Treatment. — If the paralysis is due to syphilis, rheuma- 
tism, or gout, the patient must be treated constitutionally, 
with the medicines suited to these special diseases. In 
most cases benefit is gained from smaU and repeated doses 
of the iodide, or the iodide and bromide of potassium 
(F. 89, 95), or of the iodide of potassium combmed with 
iron (F. 90). The bowels should be freely opened by a 
purgative, and counter-irritation may be used behind 
the ear, either by rubbing in a stimulating liniment, or 
by applying a small blister. In syphilitic cases, pil. 
hydrarg. subchloridi. comp. gr. 5 may be given every other 
night for a short time, or a nttle of the unguent, hydrarg. 
may be rubbed night and morning into the temple of the 
affected eye. Where reflex irritation may be reasonably 
expected to be the cause of the paralysis, as in certain 
cases of palsy of the sixth nerve, the source of the mis- 
chief must be sought for in some functional derangement 
of abdominal viscera. The important connection between 
the sixth nerve and the sympathetic is, I think, quite 
sufficient to account for its being prejudicially influenced 
by visceral irritation. 

To relieve the diplopia, which is so distressing to the 
patient, the affected eye should be excluded, either by 
being covered with a bandage, or by the use of a pair 
of spectacles with large curved glasses, one of which 
has oeen completely darkened. In certain cases, prisms 
are of the greatest service in uniting the double images, 
but it must be remembered in using them, that they will 
have to be repeatedly changed, as the palsied muscle re- 
gains its power. Fjor the internal strabismus, from para- 
lysis of the external rectus, the prism must be placed with 

T 2 
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its base outwa/rds ; and for the external strabismns, from 
paralysis of the internal rectus, the prism must be used 
with its base invards* 

When the paralysis is probably dependent on a local 
affection of the nerve, as from Bome rheumatic or gouty 
effusion, Faradization is often of the greatest service, but 
it should not be recommended if there is any reason to 
suspect cerebral disease. 

Under one or other of the methods of treatment I 
have described, the majority of the cases of palsy of one 
of the ocular nerves will steadily progress to complete 
recovery. There are, however, occasionally instances 
when the remedies fail, and the muscle having regained 
a certain amount of power ceases to improve. Wlien this 
happens and the strabismus and diplopia have continued 
stationary for some months, an operation may be per- 
formed with advantage, to restore the balance of power 
between the muscles. If the paralytic strabismus be 
divergent, the external rectus may be divided; and 
should this fail, the internal rectus may be brought for- 
ward, as recommended in the Article St&abismus, page 
262. If, however, the remaining strabismus be conver- 
gent, the internal rectus may be divided. 

Involuntary Oscillations op the Globcs — NystagmtM 
— usually indicate an unsound state of the nervous system 
of the eye. They are frequently associated with congenital 
cataract, and with defective vision produced from any 
cause in early childhood ; they are also often met with 
in albinos. These rapid movements of the eyes are quite 
beyond the patient's control and continue without his 
knowledge. The oscillations are almost invariably hori- 
zontal, but cases have been recorded in which they were 
both vertical and rotatory. Mr. Soelberg Wells has 
related two cases of vertical nystagmus, and I have seen 
one patient in whom the oscillations were rotatory, the 
movements being caused by the alternate contractions of 
the superior and inferior oblique muscles. Notwithstand- 
ing the incessant oscillations of the globes, the power to 
move the eyes together in all directions is unaffected. 
The division of the ocular muscles affords no relief to the 
constant oscillatory motions. In one patient, from whom 
I had ^ occasion to remove a shrunken globe which oscil- 
lated in concert with its fellow, the muscles continued 
their alternating action, and jerked the conjunctiva to 
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which their cut ends had become attached, in unison with 
the movements of the remaining eje. 

Treatment — The only treatment which is likely to 
diminish the frequency of the oscillations is to improve, if 
possible, the sight, and this is one of the strongest reasons 
m favour of an early operation for congenital cataract in 
those cases where the opacity of the lens is sufficient to 
prevent the child discernmg objects. When the cataract 
18 thus complete, even though there may be no oscillatory 
movoments, they may after a time be acquired, and the 
good effects of a future operation will be then diminished. 



CHAPTER YIII. 

SPECIAL INJURIES OP THE EYE. 
FOREIGN BODIES WITHIN THE EYE. 

The Lodgment op a Foreign Body within the Eye 
is one of the most serious injuries which can happen to 
that organ, and the importance of ascertaining correctly, 
as soon as possible after the infliction of an injury, whether 
there is a foreign body within it, cannot be over-estimated. 
The prognosis of the case rests entirely on the elucidation 
of this one point. 

Every penetrating wound of the globe should be spe- 
cially examined with reference to the possibility of there 
being a foreign body within the eye. 

The dangers of a foreign body within the eye are — 

1. The nsk of the eye being completely destroyed by 
the inflammation which its presence may excite. 

2. If the eye has been destroyed by the inflammatory 
action which the foreign body has induced, the stump, or 
that which remains of the eye, will be liable to repeated 
attacks of inflammation so loug as the foreign body con- 
tinues embedded in it ; and with each attack there will be 
an increased danger of the other eye becoming aflected 
with sympathetic ophthalmia. 

All the evidence we can collect may be in favour of 
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there bein^ a foreign body within the eye; yet if we 
catinot see it, and we have no reason to believe that it is 
buried within the lens» we must wait for symptoms, and 
treat them as they arise. The progress of the case will 
as a rule quickly determine whether there is a foreign body 
within the eye, although in some exceptional insl^ces it 
excites but httle if anj irritation. 

The symptoms which strongly favour the presumption 
that a forei^ body is within the eye when a careful exa- 
mination fails to detect it, are — 

a. An increase or a continuance of the inflammation 
primarily excited by the injury in spite of aU the reme- 
dial agents which may have been used to arrest it. 

/3. If the first inflammatory symptoms have subsided, 
the continuance of a subacute choroido-iritis or choroido- 
retinitis uninfluenced by proper local and constitutional 
treatment. 

y. The non-union of the corneal wound, when the 
cornea has been the part of the eye involved in the in- 
jury ; or the only partial closure of the wound, leaving 
a flstula through which there is a constant drain of the 
aqueous, causmg the iris to lie in contact with the 
cornea. 

d. Severe and continued pain in the eye, unpropor- 
tioned to the apparent existing inflammation, and un- 
alleviated by the ordinary local applications and medi- 
cines. ^ ^ 

Treatment of Foreign Bodies within the Eye. — In sfll 
cases of a foreign body within the eye, the treatment 
undoubtedly is, if it can be seen and the removal of it is 
practicable, to take it away. But the object may be so 
placed that it can be seen, yet from its situation an 
attempt to remove it will incur a risk of loss of the eye, 
or frbm the difficulty of reaching it, the operation will 
probably fail : how, tnen, should we act P My answer to 
this is : — 

1. If it is creati/ng irritation, without hesitation en- 
deavour to remove it. 

In all cases where the surgeon deems it right to attempt 
the removal of a foreign body from within the eye, he 
ought to have a discretionaiy power, that if he rail to 
find it, he may remove the globe whilst the patient is 
still under chloroform, if circumstances i^ender it advis' 
able. 

2. If the foreign body is creating no irritation, and 
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there is a fair amount of vision, and an attempt to 
remove it would greatly hazard the eye — Even in such a 
case, provided the patient has the second eye good, I 
would endeavour to remove the foreign body ; but if the 
injured eye is the only seeing one, no operation should be 
performed until symptoms of irritation arise. 

In eveiy case where the eye is destroyed for visual 
purposes by the inflammation induced by a penetrating 
wound, and there is reason to believe that a foreign body 
is lodged within the globe, the only treatment to be 
adopted is to excise it. It has ceased to be an organ of 
vision, and at some future period it may, and very pro- 
bably will, become a source of much danger to the sound 
eye. 

INJURIES OP THE EYE PROM ESCHAROTICS. 

Quick Lime, or lime before it has been slaked by the 
addition of water, is the most destructive agent that can 
come in contact with the surface of the eye. If it is in 
sufficient c[uantity and is allowed to remain long enough 
in apposition, absolute destruction of the part ensues, a 
slougn follows, and complete loss of the eye is a not in- 
frequent result. In the smallest quantity it is a most 
powerful irritant : a spasmodic contraction of the orbi- 
cularis tightly closing the lids upon the globe, and a 
copious flow of tears follow the introduction of even a 
particle of lime into the eye. The epithelium is at once 
whitened and destroyed, and a sharp clear line will indi- 
cate the boundary of the part which has been affected by 
the lime ; outside this boundary the conjunctiva is ex- 
cessively red and more or less chemosed ; and the lids, if 
the iniury is severe, are cedematous. 

If the epithelium onlv is destroyed, it will be replaced, 
and no markings of the injury will remain ; but it is 
seldom, if ever, that the action of unslaked lime is thus 
limited ; the whole thickness of the tissue with which it 
comes in contact is usually destroyed by it, and dense 
contracted cicatrices are the result. 

Mortar, Lime, Plaster, and the other combinations 
of lime used for buUding purposes difler only in degree 
from lime in the way in which they affect the eye. Their 
action is not quite so rapid or so acute as unslaked lime ; 
still, if thev are allowed to remain a sufficient time in 
contact witn the eye or with the conjunctiva of the lids, 
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Btmilar resnltB are produced ; elotiftbs may be formed, and 
snpparation ending in complete destmction of the eje 
may follow. 

TreatrnmUof Injuries Jrom Lime, Mortar, &""■ — Thefiret 
conrae to be adopt«d is to remove as qaickly aa possible 
every particle of lime ^m the eye, and at the same time 
to arreet the further deatmctive action of any fragments 
which may be still stidnng to the conjiuictival epithehum. 
For this pnrpoae a little sweet oil should at once be 
dropped into the eye, and the upper and lower lids being 
everted in torn, the \ate of lime should be gently lifted 
away with a fine spatula or spnd. Having removed all 
that can be seen, the upper lid being everted and the 
lower one drawn down by the finger of an assiatant, a 
stream of tepid water shonld be gently syringed over the 
front of the eye and the inner surfaces of the lids, so as 
to wash away any small pieces which may have escaped 
notice ; but before closing the lids, two or three more drops 
of oil should be dropped into the eye. If the patient is seen 
by the surgeon very early after the accident, the eye ma; 

Fig. 58. 




The woodcut represents the appeaninct) produced by an 
injuiy to the eye troia gome fresh male mortar, which was 
thrown lata the eye the day before the boy was brought into 
the hospital. 

be syringed out with a litUe weak vin^ar and water, or 
the dilute acetic acid and wat«r, about the strength of 
one drachm to one and a half ounces of water. An ace- 
tate of time is thna formed, which is innocuona ; but for 
this treatment to do {rood it must be resorted to imme- 
diately after the introduction of the hme; and as sooh 
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a. chance is rarely afforded the snrgeon, the use of oltve 

oil in the first iimtance will generally be fotrnd pre- 
ferable. For the first two or three days after the injary 
cold and aoothing applications are best suited ; cold-water 
dmsBinga may be applied over the closed hds, or a lotion 
of bellaaoniia may be substituted if the e^e is very 
painfbl. Opiates shoald be given at night if the pain 
prevents sleep. 

Bdhhe 4NI) SoiLBs OP THE BvB. — Hot fluids, accord- 
ing to the intensity of their heat, redden, vesicate, or 
even destroy the conjnnctival surface of the eye or lids 




The woodcut represents tlio effects of a bum of the eye 
from a splash of motten Icaii. The tiiaii, a plumber, wa<i 
cairjing a pot ofiuelled lead, when hia font iibpped over a 
piece of wood and some of the molten metal aplaiibed up into 
the eve, and was moulded to the part against which it 
rested. The patient made a gaod recovery, and was dis- 
charged from the hospllal witb the eye in the condition 
shown in the woodcut. 

with, which they comein contact. They produce the same 
immediate effect on the conjunctiva of the eye as they do 
on the skin covering the body ; but the deUcacy of the 
textures of the eye and the importance of the integrity 
of each for the well-doing of the whole, render what 
wouid be a alight scald elsewhere, a severe injury to 
th« eye. 
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Treaiment — When the patient is first seen, a few drops 
of olive oil should be dropped into the eye ; the lids should 
be then gently closed, and some cotton wool laid loosely 
over them, which should be kept in its place by a single 
turn of a Hght bandage. 

The dropping of oil into the eye may be repeated two 
or three times during the day, and each time the bandage 
is removed the eye and lids should be washed with a gly- 
cerine lotion (F. 63) free of any discharge which may have 
accumulated. 

If the lids are severely burnt or scalded, previously to 
applying the cotton wool, lint soaked in carron ou or 
equal parts of lime-water and olive oil should be laid 
over them ; but if the bum or scald is only slight, a little 
ung. cetacei on lint will be sufficient. Opiates should be 
given internally if the patient is suffenn^ much pain: 
they not onlj give ease and procure sleep, out they exer- 
cise a specially beneficial control over the suppurative 
action which has to follow. 

Strong Sulphukic and Nitric Acids act chemically 
on the tissues of the eye, and if in sufficient quantity 
cause disorganisation of the parts with which they 
are brought in contact, producing superficial or deep 
sloughs. 

The action of a strong acid on the eye, even in the 
smallest quantity, is that of a powerful irritant ; it pro- 
duces great pain and smarting, more or less oedema of the 
lids, and a constant fiow of tears with intolerance of light, 
which may last for many days, even though the actual 
injury inflicted does not extend beneath the epithelium of 
the ocular conjunctiva. 

The rapid flow of tears, however, which the irritation of 
the acid mstantly excites, quickly dilutes it ; and if it is 
only a drop or a small splash which has entered the eye, 
the injury which it infucts is comparatively slight and 
completely remediable. ^ 

Treatment of Injwries froTa Strong Acids. — If the patient 
is seen very shortly after the accident, the eyes should be 
gently syringed out with some weak alkaline solution, 
such as potasssB bicarb, or sodsB sesquicarb. gr. 5, aqusB 
destillat. J 1, to neutralise any acid which majr yet re- 
main ; or if this cannot be at once obtained, tepid water 
should be used. A little olive oil should be then dropped 
into the eye, and this may be repeated two or three times 
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a day if it ffives ease. The *Iids being closed, a layer of 
cotton wool should be laid loosely over them, and a single 
turn of a bandage passed round the head to keep it in its 
place. 

When the lids are much burnt with a strong acid, an 
alkaline dressing should be used for the first twenty-four 
hours, and lint dipped in the liniment, calcis cum creta 
(F. 36), should be laid over them, then a layer of cotton 
wool, and a turn of a bandage over the whole to keep all 
in situ. The ordinary carron oil or equal parts of lime- 
water and olive oil may be afterwards substituted for 
the chalk dressing, and continued until the sloughs begin 
to separate. 

ViNEGAK, DILUTE AcETic AciD, OT cmy of the weak or 
dilute acids, act as irritants to the eye ; and although they 
do not immediately destroy any of th€ tissues with which 
they may be brought into contact, yet they often givfe 
rise to an ophthalmia which is the cause of much suffer- 
ing, and in some instances even of danger to the eye. 
The primary treatment recommended in the cases of m- 
jury from strong acids is equally applicable to those 
occasioned by the weak or the dilute. If seen early, the 
alkaline solution should be used, and afterwards either 
soothing or astringent applications to allay irritation, 
and to check, if necessary, undue secretion from, the con- 
junctiva. In all injuries to the eyes from chemical agents 
a solution of the antidote should be first used, if the 
patient is seen sufficiently early to render its application 
of service. As in the cases of injury from an acid, an 
alkaline solution was recommended ; so in those from a 
strong alkali, such as caustic potash or soda, an acid 
solution of one drachm of vinegar, or of the dilute acetic 
acid, to one and a half ounces of water, should be 
syringed over the front of the eye and palpebral surfaces 
of the lids. 

INJURIES FROM PERCUSSION CAPS, GUNPOWDER, 

AND SMALL SHOT, 

Percussion Caps. — One of the most freauent sources of 
injuries to the eye from the use of guns, wnich is met with 
in civil practice, is from fragments of percussion caps 
flying off when they are exploded by theliammer of the 
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gun. This accident very rarely happens whe;i the caps 
are of the best quality, snch as are sold by respectable 
gunsmiths for ordinary sporting purposes. It is almost 
invariably occasioned by toy gnns, bought as playthings 
for children, or used by itinerants at fairs and other places 
of public resort, for firing at a target for nuts. These 
common percussion caps are sold at a very low pried, and 
are made of a brittle tuloy instead of the best copper. In 
their explosion small scales are detached from tnem and 
driven with such velocity that if they strike the eye thev 
usually penetrate it. unfortunately, the victim of sucn 
accidents is more frequently some bystander or passer-by 
than the person who is shooting. In nearly every case, 
^total loss of the eye is the ultimate result of the injury, 
'and in several which have come under my care, the end 
has been still more disastrous ; the other eye has become 
affected with sympathetic ophthalmia, and it also has 
been irrepairably ^stroyed. 

Treatment, — See Tbeatment op Foeeign Bodies in the 
Eye, page 278. 

Gunpowder. — ;The near explosion of gunpowder may 
affect the eye in four different ways : — 

1. By the concussion it produces when exploded in 
close proximity to the eye. 

2. From the burning or scorching of the surface of the 
eye and the lining membrane of the lids. 

3. From depositing in the external tissues of the eye 
specks of unexploded powder. 

4. From grains of powder being driven with sufficient 
force to penetrate the globe. 

Treatment of Quwpowder Injuries, — ^The first object is 
to remove all loose powder, if there be any, from the sur- 
face of the eye, and from between the lids and the globe. 
This may be done by everting the lids and gently squirt- 
ing a streStm of tepid water over the front of the eye, and 
the conjunctiva of the lids with a syringe, or small india- 
rubber bottle, and afterwards by lilting away, with a fine 
spatula or small scoop, any particles of powder which 
may be adherent from being entangled with mucus, or 
with the conjunctival epithelium. The cornea should be 
then carefully examined, and all the unexploded grains 
which may be found embedded in it should be removed 
with a fine needle or spud. Those granules which are 
lodged deeply in the true corneal tissue and are out of 
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the field of vision, may be left if they cannot be easily 
lifted away, as more harm will be done by injudiciously 
picking at ihem, than their presence can excite. 

Specks of unexploded powder which are lying on the 
sclerotic surface of the eye may be removed, but no great ^ 
effort should be made to detach them, as, beyond the ^ 
slightly unseemly appearance, they seldom if ever do 
harm. 

Having taken away all the unexploded powder, a little 
castor or olive oil should be dropped into the eye and 
soothing applications used externally. A lotion of bella- 
donna (F. 39) will relieve pain, and by keeping the pupil 
dilated act beneficially in case any general inuammation 
of the eye should follow. 

Injukies prom Small Shot, commonly used por 
Sporting Purposes. — ^The velocity and direction of the 
shot when it strikes the eye determine very much the ex- 
tent of the injury which it infiicts. 

1. Spent Shots, — If the shot is nearlu spent, it may 
merely produce a slight concussion with ecchymosis of 
the conjunctiva, from which the eye may quickly recover. 
If, however, there should be some irritation, it may gene- 
rally be subdued by the application of two leeches to the 
temple, the use of the belladonna lotion to the eye, and a 
few days' absolute rest. 

2. Olandng Shots, — ^A shot at full speed may strike the 
eye in its transit without penetrating it, and leave a deep 
furrow which may very closely resemble a penetrating 
wound. 

3. Penetrating Shots. — ^The lodgment of a shot within 
the eye will produce all the severe symptoms which have 
already been described in the Section on Foreign Bodies 
WITHIN THE EifB. As a rule, the eye may be considered 
as lost after such an accident. The passage of the shot 
into the eye generally infiicts such irreparable damage on 
the different tissues through which it passes, t£at all sight 
is at once extinguished. The eye at first becomes acutely 
inflamed, and occasionally suppurates ; but generally the 
acute symptoms subside, and a low form of deep-seated 
inflammation sets in, which ends in softening and shrink- 
ing of the globe. So long, however, as the shot remains 
within the eye, it is a constant source of danger, and 
may at any time give rise to an attack of sympathetic 
ophthalmia in the sound eye which may cause its de- 
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destniciion. (See Tbeatmekt of Foeeign Bodies within 
THE EfB, p. 278.) 

EXCISION O? THE EYE. 

The patient should lie on his back on a conch with his 
face towards the light, and the eyelids be separated by 
the stop-spring speculum. With a pair of fine 
Fio. 60. single-toothed dissecting forceps a^fold of the 
conjunctiva and subjacent fascia is* to be seized 
close to the cornea, and divided with a pair of 
blunt-pointed scissors, curved on the flat, as in 
Fig. 60. Through this opening one blade of the 
scissors is to be passed, whilst the other remains 
external to the eye, and then, with a few clips, 
the conjunctiva and fascia covering the globe are 
to be cut through in a circle around the cornea. 
An ordinary strabismus hook (Fig. 56, p. 258) 
is then to be introduced in turn beneath the 
tendons of each of the recti muscles, which are 
to be divided with the scissors close to their 
insertions in the sclerotic. 

Having made certain that the recti muscles 
are completely divided, one finger of each hand 
should press back the tissues on either side of 
the eye, so as to push the globe forwards 
and partially dislocate it through the opening 
which was made in the conjunctiva at the com- 
mencement of the operation. By this simple 
manoeuvre, the next step, the division of the optic nerve, is 
facilitated. The cut end of the tendon of either the internal 
or external rectus muscle should now be seized with the for- 
ceps, and the eye drawn over to one side, whilst the scissors 
with the blades shut and the curve towards the globe are 
passed backwards between it and the surrounding tissues. 
As they round the posterior curve of the eye, the blades 
should be opened, when, after gently urging them a little 
further onwards, the optic nerve will come within their 
grasp, and may be then divided. The eye may now be 
lifted with the fingers forwards, and the oblique muscles 
or any other tissues which maybe stilladherent cutthrough 
with the scissors, and the operation will be completed. 

When all the bleeding has ceased, the opening in the 
conjunctiva, through which the eye has been enucleated, 
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may be closed by drawing the edges together with a fine 
thread which is passed through them at different points 
and then tied. This is a finish to the operation, and 
gives an appearance of neatness to it at the time. It is 
not, however, essential, as the parts are afterwards com- 
pletely drawn together by cicatrization. In the excision 
of inflamed eyes it is positively prejudicial, as it prevents 
the free escape of inflammatory exudations, and thus 
favours orbital cellulitis. 

Treatment after Excision of the Eye, — As a rule, the 
patient recovers so rapidly from this operation that but 
little after-treatment is required. A fold of wet lint should 
be kept over the lids, and all discharge from the wound 
carefully washed away from time to time with a little 
warm water gently syringed into the orbit with a glass 
syringe* The wound usually cicatrizes in from three days 
to a week, but a slight muco-purulent discharge from the 
orbit often continues for two or three weeks afterwards. 
This may be checked by a lotion of alum or tannic acid 
(F. 45, 56), which should be used with a syringe three 
or four times daily. It frequently happens that pn look- 
ing into the orbit the cause of the continuance of the 
discharge may be seen in a small fungoid granulation 
sprouting from the cicatrix of the conjanctiva. This 
should be removed by a single snip with a pair of curved 
scissors. 

If, however, instead of progressing thus favourably, 
symptoms of orbital celluhtis come on, warmth should 
be applied to the wound by frequent fomentations of hot 
water or decoction of poppy-heads, and afterwards by a 
linseed-meal poultice over the lids and brow. If the 
opening in the conjunctiva has been closed b^ a suture, it 
should be at once removed. It is good practice in such a 
case to make a free incision through the wound in the 
conjunctiva into the cellular tissue of the orbit, so as to 
give free vent to all inflammatory exudations as they are 
effused. By thus encouraging suppuration and favouring 
the exit of the pus, the urgent symptoms will probably 
be at once relieved. The bowels should be freely acted 
on by a purgative, and the patient should be kept very 
quiet in a darkened room. It is seldom that any 
untoward symptoms follow the operation of excision of 
the eye. 

Artificial Eyes. — ^In an ordinary case from six weeks 
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to two months after the operation is the best time for 
commencing the use of a glass eye. Time should be 
allowed for complete cicatrization to be effected, and for 
all swelling and discharge to subside before an artificial 
eye is introduced within the orbit. 

One of the most frequent inconveniences produced bj 
too soon wearing an artificial eye is a chronic conjuncti- 
vitis with a muco-purulent discnarge, which is often very 
troublesome to arrest. Another and a more serious annoy- 
ance is an inflammation of the conjunctiva and submucous 
tissue ill the line on which the edge of the artificial eye 
rests, sometimes going on to ulceration. As the result 
of this, cicatrices are often formed, which render the 
adjustment of another eye very difficult, and sometimes 
impossible. 

When a lost eve has been removed on account of the 
sound one sufiering from sympathetic ophthalmia, an arti- 
ficial eye should not be allowed until all the sympathetic 
symptoms have been arrested, and the eye has remained 
quiet for at least six months. 

The following excellent rules are given to the patients 
at the Boyal London Ophthalmic Hospital who have had 
the misfortune to lose an eye : — 

Instructions foe Persons wearing an Aetificul 
Eye. — ^It should be taken out every night, and replaced 
in the morning. 

To take the Eye out — ^The lower eyelid must be drawn 
downwards with the middle finger of the left hand ; and 
then, with the right hand, the end of a small bodkin must 
be put beneath the lower edge of the artificial eye, which 
must be raised gently forwards over the lower eyelid, 
when it will readily drop out. At this time care must be 
taken that the eye does not fall on the ground, or other 
hard place, as it is very brittle, and may easily be broken 
by a fall. 

To put the "Eye m. — Place the left hand fiat upon the 
forehead, with the fingers downwards, and with the two 
middle fingers raise the upper eyelid towards the eyebrow ; 
then, with the right hand, push the upper edge of the 
artificial eye beneath the upper eyelid, which may now be 
allowed to drop upon the eye. The eye must then be 
supported with the middle fingers of the left hand, whilst 
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the lower eyelid is raised over its lower edge with the 
right hand. 

After it has been worn daily for six months, the polished 
surface of the artificial eye becomes rough ; when this 
happ^ens it should be replaced by a new one. Unless 
this is done, uneasiness and inflammation may resalt. 



CHAPTEE IX. 

DISEASES OF THE LACHRYMAL APPARATUS. 

Epiphora, or a watery eye, is an overflow of the tears. 
This overflow is not caused by an undue secretion of the 
lachrymal gland, but by some imperfection in the lachry- 
mal apparatus, through which the escape of the tears is 
retarded ; thev consequently accumulate in the lacus at 
the inner angle of the eye, and from time to time flow over 
the margins of the lid on to the cheek. The exposure of 
the eye to cold or wind aggravates the epiphora by stimu- 
lating the lachrymal gland to an increased secretion of 
tears. Epiphora may arise — 

1. From a displacement of the punctum without any 
mechanical obstruction in the cananculus, lachrymal sac, 
or nasal duct : — 

a. In old people a relaxed orbicularis frequently 
allows the lower lid to fall from the globe, and 
become slightly everted, and thus to draw away the 
punctum CTom its proper position with respect to 
the globe. 

/9. A similar result is seen in lippitudo, p. 303, and in 
all cases of ectropion of the lower lid. 

2. Obstruction of the canaliculus : — 

a. From closure of its opening into the sac. 

/3. From some foreign body (frecjuently an eyelash) 

or from a small cnalky concretion. 
y. From a tarsal cyst or stye pressing upon the 

canaliculus. 

3. Obstruction in the lachrymal sac, or nasal duct : — 
a. From blennorrhoea or chronic inflammation of the 

sac. 
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p. From dacryo-cystitis, or acute inflammation of tlie 
sac. 

V. From stricture. 

o. From mechanical obstruction by tumours. 

Treatment. — As epiphora is to be regarded only as a 
symptom of derangement in some part of the lachiymal 
apparatus, the cause must be first detected, and then 
endeavours made to remove it. When the punctum is 
displaced, the canaliculus should be slit up, and means 
should be taken to restore the lid, if diseasea, to a healthy 
state, or if everted, to its normal position. 

Foreign bodies or concretions in the canaliculus should 
be extracted. Sometimes this can be accomplished with 
the aid of a pair of iris forceps without any cutting ope- 
ration; but if not, the canaliculus must be laid open, 
when all difficulty will be removed. The treatment of 
the other causes of epiphora which have been mentioned, 
will be found under their respective headings. 

Cheonic Inflammation op the Lachrymal Sac — 
Blennorrhosa — Tvmwm' of 8(ic — Mucocele — is a disease of 
slow progress and long duration. The patient generally 
is unable to say when it commenced, so long has he suf- 
fered from a watery eye ; but an increase in the severity 
of the symptoms has induced him to seek advice. This 
is the tale oi a large number of such cases. 

Symptoms. — Constant epiphora. The finger placed 
over the membranous portion of the sac, wm detect a 
fulness, sometimes amounting to an absolute protube- 
rance, and a moderate pressure on this will cause a re- 
gurgitation of thick viscid mucus or muco-purulent secre- 
tion through one or both puncta. The degree of distension 
of the sac varies with the duration and severity of the 
disease. In some cases there is a mere thickening and 
dilatation of the upper extremity of the sac which may be 
felt with the finger just below the tendo palpebrarum ; 
whilst in severe and long-standing cases the sac is so 
enlarged as to be expanded along the border of the orbit, 
and to appear as a tumour the size of a bean, corre- 
sponding m position to the inner half of the lower lid. 
From the constant exudation from the canaliculi, the eye 
becomes irritable, the caruncle red, and the edges of the 
lid excoriated. The sight is also frequently dimmed 
from films of mucus floating in the ears across the 
cornea, and the patient is troubled by having repeatedly 
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to wipe away the accamidated tears from the inner angle 
of the eye. 

TrecUment — ^The first course to be Fio. 61. 

pursued is to slit up the canaliculi, 
and examine with a probe the 
lachrymal sac and nasal duct, to 
determine if there is a stricture or 
any other change in the mucous track 
to account for the long-continued 
obstruction and discharge. 

A stricture may exist in three 
places: — 

a. At the point where the canali- 
culus joins the sac. 

/9. At the line of junction of the 
lachrymal sac with the nasal duct. 

y. Close to the opening of the nasal 
duct into the nose. 

The first and second are the most 
frequent sites for stricture. 

a. A stricture at the point where 
the canaliculus joins the sac is recog- 
nised by the obstruction the probe 
meets with as it is passed onwards ; 
instead of entering the sac and strik- 
ing against the internal bony wall of 
the canal, its progress is arrested by 
the outer tnembranous wall of the 
sac, which, when pressed upon by 
the point of the probe, draws mwards 
the margin of the lid, and imparts 
a feeling of elastic resilience. For 
such a case the following course 
should be adopted : — A guarded knife 
should be passed as a probe along 
the slit-up canaliculus until it 
reaches the sac, when, failing to 
find the opening of the duct, the 
guard is to be drawn back, and with 
a little pressure the point will be 
made to enter the sac. The point 
of the knife should now be turned 
on itself, so that the blade may be 
passed as if it were a probe down the sac, and the upper 
portion of the sac with the resisting fascia in front of it be 

u 2 
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then divided. A free opening having been thus made 
into the sac, the three probes, Fig 61, should be passed in 
snccession, beginning with the small end of the smallest 
probe. Ko force, beyond a steady even pressure, should be 
used. In the after-treatment of the case, a probe shonld 
be passed between the lips of the wound and into the sac 
for two or three days following the operation, and after- 
wards twice in the week to prevent closure of the divided 
parts during the cicatrizing period. 

In such cases I frequently now use a style (Fig. 62) 
made of soft silver or of pewter wire which can be easily 
bent to any cuiTe to facilitate its introduction. 
^ I prefer the pewter style as it can be cut from 

• ® • wire of the gauges No. 16 or 18 as required, and 
if the end be neatly rounded off with a file, it is 
easy to introduce and causes little if any dis- 
comfort. A probe should be first passed to 
measure the lachrymal canal, and the style 
should be then cut to such a length that its end 
may rest on the floor of the nose whilst its bent 
extremity lies on the edge of the lid. If the 
style does not create much irritation, it may be 
worn continuously for a week or ten days ; it 
should then be removed every two or three days ; 
and left out for a few hours, but again reintro- 
duced; ultimately, before the style is abandoned, 
it may be worn only at night and removed in the 
morning. In this manner a callous opening 
may be formed which will never close. 

There is one danger in using a style — ^if it be 
cut too short it may slip into the sac. This accident 
may be avoided by following the directions I have given; 
but if it should occur and the style oannot be withdrawn 
through the aperture by which it was introduced, the 
lachrymal sac must be laid open externally, and the style 
removed by a pair of forceps. The possibility of the style 
slipping into the sac is lessened, if its extremity be 
curved more into the form of a hook than is shown in the 
woodcut. 

. If the stricture should be at the junction of the 
lachrymal sac with the nasal duct, the canaliculi should 
be slit up with Wecker's knife (Fig. 64), which should be 
carried mto the sac as described in section a, page 291. 
The three probes should then be passed in succession, so 
as rapidly to dilate the stricture. 
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y. When the constriction is at the lower end of the 
nasal duct close to its opening into the nose, the stricture 
should be rapidly dilated at &e first introduction of the 
probe by a steady forcible pressure, and the communica- 
tion with the nose be at once restored. A probe should 
be afterwards passed a few times, at intervals of two or 
three days, to Keep the orifice open. 

In those cases where there is much distension of, or a 
constant muco-purulent discharge from the sac, it will 
be necessary to wash out the sac with an astringent 
injection (F. 56) by means of the lachrymal syringe, and 
to repeat this washing out of the sac at least twice a week 
until the discharge ceases to be purulent. The patient 
may also use some slightly stimulating lotion (F. 24, 25), 
to drop twice a day into the inner angle of the eye. By 
steadily continuing this treatment the dilated sac will 
usually shrink to its normal dimensions. 

On several occasions where the membranous portion of 
the canal was so dilated as to form a tumour which ex- 
tended beyond the centre of the lower lid, I have cut 
down upon the swelling, and excised the whole of its 
expanded anterior wall. The patients have made satis- 
factory recoveries, but the process of cicatrization has 
generally been rather slow. It is an operation, however, 
which is never needed except in extreme cases. 

Acute Inflammation op the Lachrymal Sac — 
DacryO'Cystiiis — usually attacks only one lachrymal sac, 
although I have seen both involved at the same time. It 
is generally preceded by epiphora or watery eye, and it 
will occasionally follow an acute attack of catarrhal oph- 
thalmia, when it appears as if the conjunctival inflamma- 
tion had spread by an extension along the canaliculi to 
the mucous membrane of the sac. ' 

The Synvptoms are most acute — pain, heat, redness, and 
swelling over the sac, extending to both the upper and 
lower eyelids, which are frequently so cedematous as to 
be closed over the eye. The pain is often excessive ; the 
slightest pressure with the finger on the sac being almost 
intolerable. These symptoms continue to. increase, when 
suddenly the patient experiences a sense of relief. The 
inflamed sac distended with pus has given way, and the 
discharge has escaped into the cellular tissue between the 
skin and the membranous sac. A superficial abscess is 
now formed, and the pus gradually makes its way to the 
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surface, and points a little below the tendo palpebrarum. 
If the disease be allowed to progress untreated, the puru- 
lent contents of the sac are discharged through the 
ulcerated opening on the face; the inflammation subsides, 
and the parts slowly regain their normal appearance; 
but frequently a fistula remains in the site of tne wound 
which communicates directly with the sac, and through 
which there is a constant flow of tears on to the cheek. 
The early symptoms of acute inflammation of the sac 
closely resemble those of a severe attack of catarrhal 
ophthalmia, as they are often associated with a muco- 
purulent discharge from the eye ; but in all cases of doubt 
the pressure of the flnger over the lachrymal sac will, by 
the pain it produces, at once remove all obscurity. 

TrecUment — ^During the acute stag^ when pus is form- 
ing, fomentations of hot water, or of decoction of poppy- 
heads, should be frequently used, and in the intervals a 
warm linseed-meal poultice may be applied over the part. 
As soon as there is reason to oelieve that the sac is dis- 
tended with pus, an external opening is to be made to 
give vent to it. An ordinary cataract knife should be 
made to enter the membranous sac a little below the 
tendo palpebrarum, and as the blade is withdrawn the 
incision should be carried downwards and outwards 
throngh the skin and deep tissues to the extent of about 
half an inch. A small strip of lint is then to be placed 
in the wound to prevent its edges uniting, and a linseed- 
meal poultice applied. In three or four days* time, when 
all the swelling has subsided, the canalicnli should be 
slit up, and one of the probes be passed into the sac. If 
any stricture is detected, the probes ought to be passed 
twice a week for a short time. If after a fortnight or 
three weeks a muco-purulent discharge should continue, 
the sac mast be washed out with an astringent lotion 
(P. 46, 48, 5(5), either with an india-rubber bottle with a 
properly-constructed tubular nozzle, or, what is far better, 
with one of Wells's lachrymal sac syringes. This opera- 
tion should be repeated twice a week until all discharge 
ceases. 

Fistula op the Lachrymal Sac is one of the results 
which occasionally follow acute inflammation and abscess 
of the sac. A small sinuous track exists between the sac 
and the integument, through which the tears ooze on to 
the cheek. 1 have also seen a lachrymal fistula remain 
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after the patient has given up the wearing of the old- 
fashioned style, which was introduced by an opening 
made in the sac through the skin just below the tendo 
palpebrarum. Lachrymal fistula is occasionally asso- 
ciated with necrosis or caries of the bones foriping the 
lachrymal canal. 

Treatment. — In all fistulaB connected with mucous canals 
the course to be pursued is, first to cure the stricture and 
restore the mucous track to a healthy state, and the 
fistula will then generally close of itself. This rule holds 
good in lachrymal fistulse, and for this purpose the canali- 
culi should be laid open, and a probe passed into the sac 
and nasal duct to ascertain if there is any stricture or 
disease of the bony walls. 

If a stricture be detected it must be dilated with probes, 
in the manner already directed in page 291. Should there 
.be a chronic thickening of the mucous membrane, with a 
muco-purjilent discharge, the sac must be washed out 
twice or three times a week with an astringent lotion by 
means of an india-rubber bottle or Wells's lachrymal 
syringe. If this treatment fail, the fistula should be laid 
freely open into the sac with a cataract knife, the point 
of which is to be passed through the fistulous opening on 
the face into the membranous portion of the canal. Into 
the wound thus made a piece of lint is to be introduced, 
but it should be removed in twenty-four hours, after 
which the cut edges may be allowed to unite. This 
treatment, combined with the use of probes and syriuffing 
out the sac, seldom fails to cure the fistula. In those 
cases, however, where the fistulous opening on the face is 
large, as when a style has been long worn and afterwards 
abandoned, it will be often found of service to pare the 
edges of the opening and unite the raw surfaces with a 
fine suture. 

Epiphora prom Mkchanical Obstruction by Tu- 
mours. — The cavity of the lachrymal canal may be par- 
tially or completely occluded by tumours which either 
take their origin from within the sac, or from those 
which grow &om the antrum, the nostril, or from 
the base of the skull. It would be out of place here 
to discuss the nature and treatment of such growths ; 
they will be found fully described in works on general 
surgery. It is sufficient to indicate that epiphora 
may be caused by the presence of tumours either 
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Fio. 68. within, or in the neighbourliood of the lachry* 
mal sac, that the surgeon may not disregard the 
possibility of their existence in obstinate cases 
which have persistently resisted all treatment. 

To Slit up the Canaliculus.^ — ^There are 
several ways in which this operation may be per- 
formed. 

1. The canalicidns may be laid open on 
I Critchett's director (Fig. 63). The patient being 

seated in a chair, the operator stands 
behind his head and introduces the Fio. 64. 
point of the instmment, which he holds 
between his finger and thumb, along the 
canaliculus, and then drawing the lid 
outwards with his ring finger to render 
the parts tense, he with the other hand 
slits up the duct by passing a cataract 
knife along the groove of tne director. 
Care should always be taken to keep 
the incision external to the caruncle, as 
if the edge of the knife, as it is run 
along the director, is turned too much 
towards the eye, the canaliculus will be 
divided only up to the caruncle, beneath 
which the remainder of the duct will 
tunnel, unless, indeed, the caruncle 
be divided, which it is always desirable 
to avoid. 

2. The canaliculus may be slit up by 
Wecker*s knife, which consists of a fine blade of 
the shape and size represented in Fig. 64, with 
a minute button at its extremity. This is in- 
troduced into the punctum, and run along the 
canal, when, by . slightly raising the hand and 
giving to the blade a cutting movement, it is 
made to divide the canaliculus to the extent 

required. 

3. The canaliculus may be laid open by a pair of fine 
scissors. 

Obliteration of the Lachrymal Sac is an operation 
which has been frequently performed by some Continental 
surgeons of eminence in cases of obstinate chronic inflam- 

inon which have resisted other modes of treatment. 
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Various means have been adopted for the purpose of 
destroying the mucouf} membrane of the lachrymal canal, 
such as laying open the sac by a free external incision, 
and applying to its interior either the actual cautery, 
the galvano-cautery, nitrate of silver, potassa c, calce, 
chloride of zinc, or some other strong caustic. My own 
feeling is decidedly averse to this mode of treatment ; the 
few patients who have come under my notice, after having 
been submitted to it, having strongly prejudiced me against 
the operation. They have been illustrations of the diffi- 
culty, well known to all practical surgeons, of destroying 
a mucous canal. In each case the lachrymal sac was not 
obliterated, but the nasal and canalicular openings were 
completely closed, and as a result there was a quantity of 
pent-up secretion which distended the sac, and formed a 
globular tumour below the tendo palpebrarum. There are 
Few cases of chronic lachrymal disease which will not ulti- 
mately yield to well-directed and continuous treatment. 

Removal op the Lachrymal Gland — When from any 
cause it has been decided to excise the lachrymal gland, 
the operation adopted by the late Mr. Zachariah Laurence* 
may oe performed. An incision is to be made imme- 
diately below the upper and outer third of the orbital 
ridge through the skin and the fascia connecting the 
periosteum of the orbit with the upper edge of the tarsal 
cartilage. The gland is then to be carefully felt for with the 
finger, and having made out the exact position, it is to be 
seized with a pair of hooked forceps and drawn forwards 
out of the wound, whilst its cellular connections are care- 
fully severed with a knife. Free hssmorrhage often 
accompanies the operation, but the bleeding may generally 
be arrested by a stream of cold water from a sponge. The 
wound should not be finally closed until all bleeding has 
ceased. 

This operation should never be performed for the relief 
of epiphora arising from disease of the lachrymal sac, as 
the evils which may result from it are greater than those 
which it is intended to cure. 

Diseases op the Lachrymal Gland are extremely rare ; 
so seldom, indeed, is the gland affected, that in the iUeports 
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of the Royal London Ophthalmic Hospital for ten years, 
from 1857 to 1867 inclusive, out of a yearly average of 
over 12,000 new cases only twenty of "diseased lachrymal 
gland" are recorded. No doubt the lachrymal gland is 
often secondarily involved in malignant tumours of the 
orbit, but this is apt to be overlooked from the fact that 
the gland is either excised imnoticed with the morbid 
growth, or else it is sloughed out by the action of the 
caustics which are afterwards used to destroy any portions 
of the tumour which may have been left behind. Although 
the lachrymal, like all conglomerate glands, enjoys a 
special immunity from disease, yet it is not altogether 
exempt, and to those affections to which it may be sub- 
jected I shall now refer. 

Inflammation op the Lachrymal Gland — Ddcryo- 
adenitis — may be either chronic or acute; generally, how- 
ever, it is the former. It may occur without any apparent 
cause, or it may arise from injurv. 

Symptoms, — When chronic there is tenderness and 
enls^gement of the gland, which can be felt by the finger, 
beneath the outer part of the edge of the roof of the orbit, 
and occasionally a prolongation of the enlarged gland will 
extend into the upper lid. There will be probably also 
some oedema of the oculo-palpebral fold of conjunctiva 
and redness of the lid. If there is much swelling of the 
gland the eye will be displaced downwards and inwards. 

In one case of subacute inflammation of the lachrymal 
glands which was under mj care, both glands were affected 
symmetrically, and a portion of the enlarged glands could 
l>e seen and felt in the outer part of each upper eyelid, 
causing the lids to droop over the eyes. Under a few 
weeks' treatment the swelling of the glands completely 
subsided. The disease in its progress seemed to be very 
analogous to an attack of mumps or inflammation of the 
parotid glands. 

If the inflammation is acute there will be pain, redness, 
and swelling in the region of the gland, with oedema of 
the lid, and chemosis of the conjunctiva. These symptoms 
may subside under treatment, or they may go on to the 
formation of pus. 

Treatment. — For the chronic inflammation of the gland 
small doses of the iodide of potassium (F. 89), or of the 
iodide of ammonium, may be given, and an ointment of 
ammonii iodid. gr. 30, adipis gr. 240, may be gently rubbed 
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niglit and morEing over the swelling, or the eyelid may be 
painted every or every other day with the tincture of 
iodine. For the dcute symptoms one or two leeches may 
be applied to the temple, and a warm linseed-meal poultice 
over the eye. If the inflanmiation should continue, and 
pas form, an incision should be made in the line of the 
orbit to give vent to it, as soon as there is sufficient 
evidence of its presence. 

Cysts of the Lachrymal Gland — Dacryops — may 
arise &om acute inflammation and abscess, or from injury. 
Their formation is apparently caused by an obstruction 
more or less complete of one of the excretory ducts, in 
which the secretion of the gland accumulates ; the walls 
of the canal become distended, and a small elastic tumour 
shows itself in the locality of the lachrymal gland, over 
which the skin is freely moveable. In a Paper by Mr. 
Hulke on this subject, in Vol. I. of the " Ophthalmic Hos- 
pital Reports," he says : " The most characteristic and 
striking sign of dacryops is the sudden enlargement which 
the tumour undergoes when the patient cries." If the 
cyst attains a large size it may seriously interfere with 
the movements of the eyelid. 

Treatment. — The most efficient method of dealing with 
these cysts is by the establishment of a permanent fistula 
on their inner or conjunctival surfaces, by which the tears 
may constantly drain away. For the mode of accom- 
plishing this, see Treatment of Fistula of the Lachrymal 
Gland, in the next Section. An attempt to dissect the 
cyst out through an incision of the skin is apt to lead to 
the formation of a permanent external flutula. 

Fistula of the Lachrymal Gland. — Dacryops fisiu- 
I08U8 — ^may be the result of an abscess of the lachrymal 
gland which has burst externally, or of a cyst of the gland, 
or of an incised wound. There is a minute opening in the 
upper and outer surface of the lid, through wmch the tears 
from time to time trickle. 

Treatment. — The edges of the fistulous opening may be 
pared with a fine scalpel, and be then brought together 
with a single wire suture ; or the end of a fine-pointed 
cautery, having been made hot, may be introduced into 
the fistulous orifice ; or the galvano.-caustic apparatus 
may be used in a similar manner. The plan of treatment, 
however, which was adopted by Mr. Bowman, in a case 
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recorded by Mr. Hulke,* was so successful tliat I will 
quote it in detail. "A single thread of silk was armed 
with a needle at each end, and one of the needles was 
introduced into the fistulous orifice in the skin on the 
outer surface of the eyelid, and carried for a short distance 
upwards ; it was then made to pierce the fibro-cartilage of 
the lid and the conjunctiva, and the thread was drawn out 
at the inner surface of the lid. A similar manoeuvre was 
repeated with the other needle, and the thread was drawn 
out at the inner surface of the lid at the distance of a 
quarter of an inch from the first, and a little nearer the 
attached border of the lid. In this way the cyst was 
pierced at two points by the thread which encircled in a 
loop the small intervening portion of the tissue. The two 
ends of the thread were then brought^ out at the outer 
commissure, and secured upon the temple with a piece of 
sticking-plaster. The presence of the thread occasioned 
very slight annoyance ; the conjunctiva lining the upper 
eyelid became a little swollen and injected, and tears con- 
tinued to flow from the orifice in the skin, but less abun- 
dantly. Ten days afterwards, the thread was replaced by 
a thicker one, which produced more irritation, and the con- 
junctiva immediately around it became slightly granular. 
An attempt was now made to close the aperture in the 
skin. It was drawn out with forceps and cut off with 
scissors, together with the little piece of skin immediately 
around it. The edges of the wound were brought together 
with two serres fines, which were replaced on the evening 
of the same day by slips of plaster. When she was next 
seen, after an interval of four days, the wound had quite 
healed, and the fistula in the cutaneous surface of the lid 
had perfectly closed." In another week the thread was 
withdrawn, and the small bridge of tissue which had been 
encircled by the loop cut out. " This opening in the con- 
junctiva continued patent, and there was no further 
collection of mucus nor tears in the cyst." 

Simple Hypertrophy or Chronic Enlargement op 
THE Lachrymal Gland is occasionally met with. The 
enlarged gland forms an unsightly prominence in the 
upper and outer part of the orbit. 

Treatment — The unguent, ammonii iodid. gr. ^0 ad 
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adipia bt. 240, may be rubbed into the swelling night and 
morning, and email doses of the potass, iodid., or of the 
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syrup, ferri iodid., may he given twice a. day. Should this 
treatment have no effect, the unsightly prominence may 
be excised ; or the whole ((land may he removed. In a 
caselatfilyunderthecareof my colleagne, Mr. Streatfeild, 
he removed the protrnding portion and left,the remainder 
of the gland. The patient made a satisfactory recovery, 
and has since continued well. 

Sabcoua of the L&chbymal Gland is a very rare 
disease. In the few caseH which I have seen, it has 
occurred as an infiltration into the gland tissue, and 
formed a distinct tumour growinj;; into the upper eyelid 
from beneath the upper and onter edge of the orbit. The 
following case was under my care at tbe Ophthalmic Bos- 

Eital : — A poor woman, set. forty-two, first came to the 
ospital on December Slst, 1872. There was then dis- 
tinct proptoais ; the eye was bulged forwards and at the 
same time pressed downwards and inwards, A firm 
tumour could be distinctly felt with the finger at the onter 
margin of the orbit corresponding to the sitaatiou of the 
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lachrymal gland. The disease, she believed, commenced 
about two months before she applied to the hospital. The 
patient was kept a few weeks under observation, but as 
the proptosis increased she was in February admitted into 
liie nospital. I then removed the lachrymal gland, with 
the new growth by a single incision just below the upper 
and outer third of the orbital ridge. (See Opebation fob 
Rehoviko Lachrymal Gland, p. 297.) The patient soon 
recovered from the operation and was able to leave the 
hospital. She was reheved of all the previous suffering ; 
but as the result of the operation she had complete ptosis, 
and palsy of the sixth nerve, so that she could not evert 
the eye. These evils were undoubtedly caused by some 
laceration of the levator palpebrsa and sixth nerve in the 
removal of the tumour, which pressed^upon those struc- 
tures." The following is the Beport of the examination of 
the tumour by Mr. Nettleship, the Curator of the Museum: 
" The portion removed was a flattish tumour somewhat 
irregularly divided into about three or four parts or lobes, 
one of which was very firm, feehng almost Hke a nodule 
of scirrhus, while the others had a somewhat firmer con- 
sistence than normal lachrymal gland tissue. The entire 
tumour was about the same shape as the lachrymal gland, 
and consisted of the whole of that organ. It was, however, 
considerably larger in area^ though not much thicker than 
the normal gland. A microscopical examination was 
made after moderate hardening in alcohol, and the growth 
proved to be a small-celled sarcoma of the lachrymal 
gland. The proper gland-tissue was sparingly scattered 
through the tumour, and much of it had probably become 
atrophied by pressure. The morbid growth appeared to 
start from the mterf ollicular connective tissue of the gland, 
where the normal nuclei became more numerous. A stage 
later showed these developed into spindle-shaped cells ; 
after this it seems that most of the new elements remained 
stationary at the round-cell stage, so that, in fact, the bulk 
of the tumour was composed of small round or roundly 
oval cells squeezed tightly together, and intersected with 
more or less strands of elongated cells and threads of 
normal fibrous tissues." 
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CHAPTER X. 

DISEASES OF THE EYELIDS. 

Tinea Taksi is a disease of the follicles of the eyelashes. 
It is chronic in its progress, difficult to completely subdue, 
and very recurrent. In the early stage tne margins of 
the lids are red and irritable ; there is at first an excessive 
secretion from the follicles of the cilia, which accumulates 
during the night, and causes the lids to be gummed to- 
gether in the morning. As the disease advances, the 
discharge becomes purulent and cakes into scabs, which 
adhere to the margins of the lids, and to the lashes. 
Small pustules then form at the roots of the lashes, and 
these burst and leave superficial ulcerations, which are 
generally covered with yellow crusts. The eyelashes 
gradually fall out, and the edges of the lids lose their 
sharp outline and become rounded, thickened, and 
everted. With the eversion of the tarsal borders, the 
punctum lachrymale is drawn away from the globe, and 
there is a slight but constant overflow of tears, which ex- 
coriates the fids and keeps up the redness and irritation. 
To this, the extreme stage of tinea tarsi, the term li^i- 
tudo has been applied. 

Tinea tarsi is very common amongst all classes, but 
especially amongst the poor. It is frequently associated 
-with debOity and constitutional derangement, and is one 
of the sequences of scarlatina, measles, and whooping- 
cough. Patients who have once sufifered from it are very- 
apt to have recurrences when from any cause their 
health fails. 

Treatment. — One of the most important elements in 
the treatment of tinea tarsi is strict cleanliness. The 
lids should be bathed with warm or tepid water night and 
morning, and all scabs of dried secretion be removed be- 
fore the application of anv of the remedial agents. On 
going to bed a little of tne unguent, hydrarg. nitratis 
dilut. (F. 126), or of the unguent, hydrarg. oxidi rubri 
dilut. (F. 127)} should be smeared on the tarsal edges ; 
and in the morning after the lids have been thoroughly 
cleansed from all the discharge which has accumulated 
on them during the night, they should be bathed with a 
mild astringent lotion (F. 46, 48). The lotion may be also 
used several times during the day. In children, when the 
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eyelashes are very long, it is often of service to cut them 
off close to the lids with a pair of scissors, as the lids are 
more easily kept clean when there are no lashes upon 
which the discharge can cake. This plan of treatment is 
usually sufficient to cure a slight case of tinea ; but where 
there are superficial ulcerations or pustules at the roots 
of the cilia, other means must be adopted. Each morning 
aftei the lids have been freed from all discharge, a solu- 
tion of nitrate of silver, gr. 5 togr. 10 ad aquas J 1, should 
be applied with a camel's-hair brush to the pustules or 
ulcerated spaces between the l^-shes; or they may be 
touched twicS or three times a week with a stronger solu- 
tion of nitrate of silver, or with the diluted nitrate of 
silver points (F. 6). In the worst cases, where the edges 
of the lids are rounded, thickened, and excoriated, with 
the puncta drawn away from the globe, the canaliculi 
should be laid open in uie manner directed at page 296, 
so as to form conduits along which the tears may flow 
into the sac; and a weak solution of nitrate of silver 
should be painted daily on the red excoriated margins. 
Where there is great irritability and excoriation ot the 
tarsal ed^es, I have found much benefit from the use of 
the lotio boracis (F. 67). Whilst ordering local applica- 
tions to the lids,.attention must also be paid to the state of 
the patient's health. Tonics of iron and quinine usually 
do good ; but in very chronic cases, accompanied with a 
thickened and eczematous state of the lids, small doses 
of the liquor arsenicalis given twice or three times a day 
will be often of service. It is, however, a medicine which 
should be seldom prescribed for young children. 

HoRDEOLUS — Stye— is a small boil on or near the margin 
of the lid. It is closely connected with one or more of 
the cilia, and in some cases it seems as if the stye was 
simply a suppurating hair follicle. Generally only one 
stye appears at a time on the lid, but others are very apt 
to follow. A succession of them is indicative of an ener- 
vated state of health. 

Treatment — In the very early stage, when the patient 
feels that a stye is coming, and before suppuration has 
commenced, I have thought that I have on several occa- 
sions succeeded in arrestmg its progress by drawing once 
across the tender spot on the tarsal edge a point of 
the mitigated nitrate of silver (F. 6), or a camel's-hair 
pencil charged with nitrate of silver, as directed at page 47. 
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It is a remedy wortli trying as, if it fails, the patient 
has in no way suffered. During the advance of the stye, 
warm applications are best ; fomentations with hot water, 
or the decoction of poppy-heads, and a warm poultice at 
night covered with a piece of oil- silk. It is seldom neces- 
sary to puncture a stye ; the pus will select its own site 
at which to point and make an exit for itself. The bowels 
should be cleared of all irritating matter by a purgative, 
and some tonic prescribed; usually the mineral acids 
with bark (F. 73), or quinine with the perchloride of iron 
(F. 79), agree very wen. In children, the pulv, cinchonas 
cum soda (F. 144), or mist, cinchonas (F. 134, 135), or 
some preparation of iron (F. 140, J 41), may be ordered. 
When all suppuration has ceased, the lids may be bathed 
with a slightly stimulating lotion (F. 48), and at bedtime 
a little of the unguent, hydrarg. nitratis dilut. (F. 126) 
may be smeared on the tarsal edges. 

Eczema op the Eyelids frequently accompanies stru- 
mous comeitis and phlyctenular ophthalmia in children. 
It is often associated with eczema behind the ear and 
sores about the nostrils. 

Treatment. — If the child is seen at the commencement 
of the disease, when the eczematous symptoms are 
acute, the bowels should be well acted on with a powder 
(F. 150, 154) ; and a mixture should be given repeatedly 
during the day, with small doses of tartarated antimony 
(F. 132). The diet should be strictly regulated. The 
best local application will probably be the lotio boracis 
(F. 57) ; but if this should fail, a lotion with zinci oxid. 
(F. 52) may be tried. Ointments generally irritate, and 
in most cases should be avoided. After three or four days 
the antimonial mixture should be omitted, and a prepara- 
tion of bark or iron be ordered (F. 134, 140). 

Trichiasis is an irregular displacement of the eye- 
lashes, some of which are inverted and often stunted in 
their growth. By their friction against the globe they 
cause severe irritation ; and when the inverted cilia brush 
as^ainst the cornea, they render it nebulous and vascular. 
Trichiasis may be partial, that is, limited to a few lashes, 
or it may affect the whole row. For the causes and 
treatment of trichiasis, see the next Section. 

DiSTiCHiASis is when from some cause the bulbs of the 
cilia have been so shifted that there is a distinct double 

X 
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row of lashed. The inner row is Bsnally turned inwards, 
and sonietimeB bo completely, that the lasbee cannot he 
Been withoai Blirhtl; everting the lid with the finger. 
DiBtJchiasis may be partial, or it may invoWe the whole 
of the cUia. 

The cauaeg of both trichiasis and dietichiasiB are pora- 
lent and granular ophthalmia. The contraction of the 
palpehral conjunctiva, which tabea place daring the 
healing of the granalattons, polls npon the margins of 
the lid, and causes a displacement of the bulbs of the 
cilia, and an incurvation of the tarsal cartd^e. 

Treahnent. — llie best operation for severe 
Fio. 66. cases of trichiasis or distichiasia is excinoa 
of the whole row of the ciha. The patient 
is thus rapidlv and permanently relieved 
from a long felt trouble, and the disfigure- 
ment is very shght. It is not to be com- 
ered with the unsightliiieBs produced l^ a 
<s of the oculo-palpebral fold of akin, 
which is the usual result of those operations 
which endeavour to rectify the displaced 
lashes by shortening the integument of the 
upper Ud. It is seldom necessary to excise 
the cilia of the lower hd, aa the removal of a 
fold of skin with the corresponding portion 
of the orhicnlaris wiU usually suffice (see 

DeSIl). In slight cases, where only a 
of the cilia are affected, the distorted or 
displaced lashea may be pulled out with a 

rr of cilia forceps (Fig. 6ti), or they may 
excised. If the inverted laahes involve 
as much as half the tarsal margin, it is 
better to excise the entire row, as it is less 
noticeable than when half the length of the 
cilia have been removed. 

Opbsatiob roB thb Removal of thb 
EyELiiSHES. — This consists in first splitting 
the border of the tarsal cartilage, and then 
excising the thin wedge of it in which the 
bulbs of the lashes are embedded. 
The lid being drawn tense bv one hand 
I of the operator, with the other he makes a 



OPERATION FOB REMOVAL OF THE EYELASHES. 307 

of a snfficient depth for the point of the knife to pasB 
beyond their roots. A second mciaion is now to be made 
on the outer Bnriace of the lid juet behind, but parallel to 
the row of lashes, so as to out through the integument 
and the margin of the cartilage just above the bulba of 
the ciha the depths of the two tnciaiona will thus meet 
d,nd the whole row of lashes will be excised The cat 
aurfece of the carti 

lage should now be Fio 67 

caTefttUy ecannei 
» \ dr, do timt if any 
I 1 the bulbs of the 
liwhes have psc: , 

they may 
1 e removed shouli 
Einy be left new 
ld»hes will sprout 
a-i^am from them, 
a,iid the object oi the 
< peration wdl mit be 
c .mplettly tolhilail 




mgle evclahli 
brushing against the tor- 
ueawillcausecoD aiderabl e 
imtDtun The hulbs of 
the laahea may he ret,og- 
nised by their appea,njig 
as hue hlaclk dota 

Liatly the skin should 
be ifLutly prcs-td oier 
the cut edge of the ci 
lage, and a compreas ot 
wet lint be applied to the eye with a bandage. No sntnres 
should be nsed. 

By this operation the hd is not shortened, for the edge 
of the carti&ge is simply split, and the thio- wedge of it 
removed in which the lashes are implanted. 

To facilitate liie performance ot this operation, either 
SneUen's eyehd forceps (Fig. 67), or the horn spatnla 
(Fig. 68), may when practicable be used. If Snellen a 
forceps are selected, the lower blade should be gently 
insinuated beneath the upper evelid as far as it will pass, 
and then with a few turns of the screw, a metalhc clamp 



opei 
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is made to oompreeB firmly the oircnmferetice of tlie lid 
with the excaption of its tarsal border, wbiuh ia left free 
for tbe operator. 

Fio. 88, Beposiho Ciuorcm.— This old 

oration was first described bj 
ioIbos. It was revived by Dr. 
Snellen, of Utrecht, and has since 
been advocated bj^ Dr. Ar^U Bo- 
bertson in a Paper in the Edinburgh 
Monthly Journal for May, 187i. 
The following n bis account of the 
operation : — " The principle of the 
operation consiBts essentially in 
cansing the offending eyelashes to 
be mechanically turned away from 
tbe e^e, and made to grow more or 
less in the proper direction by 
mating them pass under a narrow 
bridge of skin. The following is 
the method of performing the ope- 
ration: — A very fine curved ne^e 
has tbe two eztreinities of a very 
fine waied ailk ligature {or hair, as 
Celsna directs) passed through An 
eye. The needle, being firmly giaaped 
by suitable forceps, is then passed 
through a narrow fold of akin at tbe 
very margin of thk lid, close to one 
of the inverted eyelashes. The 
point of introduction should be 
ertemal to the point of emei^enee 
of the eyelash, but as close to it as 
and the needle shonld be 



and ligatnre should bo dmwii 
through until a, small loop alone 
remains, when, by means of b, fine 
pair of forceps, tbe eyelash ia passed 
through the loop. Traction is then 
made on the ligature, and the loop 
with the entangled eyelash is drawn 
through the tunnel in the skin, Thu 
other misdirected eyelashes are 
similarly treated. 
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" Very littk irritation follows thie operation, and no 
special after-treatment is neceBsary. The patient, how- 
ever, must be warned against tonching or rubbing the 




emergence of a 
needle has been 
the diagram.) 

eyelashes for twenty-four hours after the operation, 
as he might thus force the eyelashes back out of their 
new channel. 

Fia. 70. 




Jig. 7 

" This operation ie only applicable to those caaeB of 
partial tricbiaais in which the eyelaahes inverted are few 
m nutnber and of considerable size." 

Yarioos means have been tried for the destmction of 
the hair follicles by canatics, but the treatment is only 
applicable to those caaea where the displacement of 
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the laaliefl is limited, and eTen then it is not verj 
satisfactory. 

Dr. HerzenBteiu* has recommended the nae of a eeton 
for the destmctioD of the baLbs of the cilia, and in cases 




Kg. 71 repreeeatg tlioejelaah in its allered positi 



of partial triohiaBis it Beema applicable. One end of the 
thread is first iatrodnoed bj a fine needle through the edge 
of the tarsal cartilage, and passing it upwards snbcnta. 
noously it is brought ont at a point beyond the roote of 
the cilia, and again iatroduced through the same opening 
it is carried onwards beneath the skin around the bulbs 
of the laehea to be destroyed, nnt3 finally it emerges on 
the edge of the lid in a line with the spot at which it first 
entered. The two ends of the thread are now tied together, 
and they are allowed to remain until they cut their way 
out, by which time the hair bulbs are destroyed by sappn- 
ration. 

Enikopion, or an Inversion of trb Edge of tbe 
Eyelids. — There are two forms of this disease. 

a. The spasmodic entropion. 

jS. The chronic entropion, which is dependent on strDC' 
tural changes of tJie conjunctiva of the lid. 

a. The Moemodic entropion is due to a spaamodic con- 
traction of^the orbicnlaris. It may occur aner an injury ; 
or dnriag any affection of the eye, which ia accompanied 
by mnch photophobia and lachiymation, and particularly 
if the eye has been for some time closely tiandaged up. 



* Archiv Ilir Oplitbalmoli^ie, Bi lii. p. 76, 1868. 
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From tlie constant overflow of tears tbe tarsal border 
becomes red and excoriated ; and from the repeated spas- 
modic contractions of the orbicularis muscle, the edse of 
the lid becomes curled inwards — sometimes to such an 
extent that the eyelashes cannot be seen without ^rst 
everting the tarsal margin by drawing it down with the 
finger. Spasmodic entropion is frequently seen after the 
operation for cataract, and especially in old {)eople, with 
the skin of the lids loose and wrinkled. This inversion 
of the lashes is usually confined to the lower lid. 

For the treatment of this form of entropion, it is sufficient 
to remove a narrow strip of the skin, and of the orbicularis 
muscle, close up to and nearly the length of the margin 
of the lid. This is to be done by first pinching up a fold 
of the skin in a line with the lid by a pair of forceps, and 
cutting it off with a pair of scissors. A corresponding 
piece of the orbicularis is then to be seized with the forcaps 
and excised in a similar manner. No sutures will be re- 
quired ; but when all the bleeding has ceased, the edges of 
the wound should be gently pressed together, and a light 
pad of wet lint with a bandage fastened over them. Com- 
plete union will be effected in two or three days. 

p. Chronic entropion is caused hj purulent and granular 
opMbalmia; by injuries to the conjunctiva of the lids from 
bot metal, lime, mortar, or any other escharotic which may 
have caused a destruction of a portion of that membrane. 
As cicatrization proceeds, the contraction of the conjunc- 
tiva causes the margin of the lid with its lashes to become 
inverted and drawn towards the globe. This folding in of 
the lashes is a source not only of great discomfort to the 
patient, but of danger to the eye. The continued brush- 
ing of the lashes against the cornea in every movement of 
the eye is apt to mduce a troublesome form of corneitis 
with ulceration, and will invariably after a time render 
the cornea nebulous and vascular. 

Treatment, — When the entropion is severe, and depen- 
dent on a thickened and contracted palpebral conj'unctiva, 
produced by granular ophthalmia; or on cicatrization 
following an injury to that membrane from some escha- 
rotic, the only operation which will afford permanent relief 
is tbe removal of the entire row of lashes (see page 30(5). 
Associated with the inversion, there is frequently a con- 
siderable contraction of the palpebral aperture. When 
this exists the external canthus should be first divided 
with a pair of scissors, and then a fine suture inserted 
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between the divided coDJnnctiva and the opposite point of 
skin, in order to prevent the reunion of the edges of the 
incision. There are, however, many cases of entropion 
due partly to spasm of the orbicularis, and partly to a 
contraction of the palpebral conjunctiva. For this class 
one or other of the numerous operations for everting 
the infolded tarsal cartilage and rectifying the displaced 
lashes may be performed* 

BuRow*s Operation for Entropion.* — ^The object of 
this operation is to restore the inverted tarsal edge to its 
normal position, and thus to avoid the necessity of re- 
moving the row of lashes. In entropion there is an 
incurving of the tarsal cartilage, so that the cilia brush 
against the surface of the eye. If such an eyelid be 
everted, a whitish line will generally be seen running 
parallel to the margin of the lid, and about one line dis- 
tant from it : it is upon this line that the tarsal edge is 
flexed on to the globe. The operation is thus performed :— 
The lid is everted, and the horn spatula (Fig. 68) having 
been placed between the globe and lid, an incision is made 
completely through the tarsal cartilage about one or one 
and a half lines from its free border along the white line 
above-mentioned, and extending from the outer to the 
inner extremity of the tarsal cartilage, taking care to 
sever thoroughly the cartilage and all the structures of 
the lid up to the skin, but not to cut the ciliary margin at 
any point. The lid may be now replaced, and its ciliary 
border will probably rest against the globe in its proper 
position, and the operation is completed. If, however, 
the skin of the lid is very lax, or the tarsal margin is 
still inclined to curve inwards, a piece of skin may be re- 
moved from the lid by pinching a portion of it up with 
Desmarres's entropion forceps and cutting it off with a 
pair of scissors. The edges of the wound are then to be 
brought together with fine sutures. 

In dividmg the tarsal cartilage the left thumb nail 
should be inserted into the incision to keep the lid steady, 
and the blade of the knife should be held parallel with 
the tarsal edge so as to avoid making an oblique section 
of the cartilage. 



* Berliner Klinische Wochenschrift, June 23rd, 1873. Article 
by Frank BuUcr, London Medical Hecord, August ISth, 1873. 
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Mr. Streatfeild recommends the following operation of 
" grooving tlie fibro-cartilage," a full account of which is 
given in Vol. I. of the ** Ophthalmic Hospital Reports," 
p. 126 : — " The Ud is held with Desmarres's forceps, the 
flat blade passed under the lid, and the ring fixed upon 
the skin, so as to make it tense and expose the edge of the 
lid. An incision, with a scalpel, is made of the desired 
length, just through the skin, along the palpebral margin, 
at the distance of a line or less, so as to expose but not 
to divide the roots of the lashes ; and then just beyond 
them the incision is continued down to the cartilage 
(the extremities of this wound are inclined towards the 
edge of the lid) : a second incision, farther from the 
palpebral margin, is made at once down to the cartilagei 
in a similar direction to the first, and at a distance of a 
line or more, and joining it at both extremities ; these two 
incisions are then continued deeply into the cartilage in 
an oblique direction towards each other. With a pair of 
forceps the strip to be excised is seized and detached 
with the scalpel." 

Another excellent operation is one practised by Arlt. 
He first splits the tarsal cartilage and severs the entire 
row of cilia from the subjacent parts as in the operation 
for excision of the lashes (page 306), but with this differ- 
ence, that he leaves them still attached at each extremity 
to the lid. He then removes a fold of skin the length of 
the lid and adjoining the incision already made, and into 
the raw surface thus exposed he plants the row of cilia, 
leaving the skin connection at either end to maintain their 
vitality until union is affected. A few fine sutures are 
inserted to keep the pai'ts in situ. 

Graefe, Pagenstecher, and Snellen have suggested 
different operations for the relief of entropion. A 
detailed account of each will be found in some of 
the copious Treatises on the Eye which have been lately 
published. 

Ectropion, or Eversion op the Eyelids, may be 
induced by either injurv or disease. The worst and most 
intractable cases are those which are the result of injury 
either to the eyelid or to the tissues in its immediate 
vicinity. • When the ectropion is caused by disease, the 
lower fid is the one most frequently everted ; but when it 
is the result of accident the upper lid suffers equally with 
its fellow. The deformity wnich ectropion produces is 
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often very great, and the canse of mach annoyance, if not 
of actual saffering. In all except very slignt cases, the 
eye having lost a part of its natural protection, is liable, 
from undue exposure, to attacks of recurrent inflamma- 
tion of its conjunctival surface. It also becomes what is 
commonly caUed a watery eye ; owing to the eversion of 
the eyelid the punctum is drawn away from the globe, 
and some of the tears are constantly flowing over tne lid 
on to the cheek. Lastly, after the lid has been long 
everted, the conjunctiva is very apt to become changed 
in appearance and character. In some instances it grows 
almost cuticular ; whilst in others it becomes so hypertro- 
phied and granular as to acquire somewhat the look of a 
lungoid excrescence. 

Ectropion may be produced — 

a. By the cicatrization following the destruction of a 
part or the whole of the skin of the ejelid. 

/3. By the cicatrization of a wound m the neighbourhood 
of the eyelids. 

y. By abscesses in the cellular tissue at any point near 
the margin of the orbit, and especially if associated with 
diseased bone. 

d. By the cicatrization following lupus. Both the 
lupus exedens and non-exedens will cause very severe 
ectropion. 

In the cicatrization which follows an absolute destruc-. 
tion of a portion of the integument, the loss ia not re- 
placed by a regrowth, but the breach is chiefly repaired 
by a drawing together of the surrounding parts, borrow- 
ing as it were from the abundance of skin in the neighbour- 
hood to close the gap which has been occasioned by the 
injury. The wound is thus greatly reduced in size, and 
that which yet remains open is repaired by the de- 
velopment of a cicatricial tissue, whicn closely resembles 
the true skin, but differs from it in its want of elasticity, 
softness, and vitality. 

If the wound be in the vicinity of the orbit, the con- 
traction which accompanies the healing process draws 
upon the tarsal edge of the lid, and gradually everts it. 
This contraction of the neighbouring skin towards the 
seat of the injury is not conflned to the actual period of 
cicatrization, but continues for many months afterwards, 
increasing the extent of the ectropion, whilst it diminishes 
the size of the cicatrix. 

When the ectropion is caused by an abscess near the 
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margin of the orbit, very little if any of the skin may 
have been involved in the suppuration. The ectropion 
is then dependent on a portion of the cellular tissue 
having been destroyed by sloughing, and the skin be- 
coming drawn and adherent to the parts beneath, in- 
stead of gliding smoothly over them. With the contrac- 
tion of the skin towards the cicatrix of the subjacent 
cellular tissue, a pull is exerted upon the eyelid, which 
will first draw down its tarsal edge, and then gradually 
evert it. 

Two forms of ectropion may be recognised, either of 
which may be produced by the same cause, the difference 
being only in degree. 

1. Where there is & partial eversion of the eyelid, with 
a thickened and fungoid condition of the conjunctiva. 

2. Where the eyelid is entirely everted, its conjunctival 
surface being completely exposed. 

The first form is most frequently caused by the cicatri- 
zation of a wound in the neighbourhood of the eyelids ; 
whilst the second is generally the result of an absolute 
destruction of a portion or the whole of the skin of the 
lid itself. 

Treatment of Ectropion. — I will first describe the 
changes which an ectropion produces in the relative posi- 
tion of the different parts of the eyelid, and then consider 
the mode of treatment applicable to each. 1. The eyelid 
is more or less everted. 2. As a consequence of the ever- 
sion, the punctum lachrymale is displaced : it is drawn 
away from the globe, so that it cannot act as a conduit 
for tne tears. 3. The tarsal edge of the lid is more or less 
elongated, according to the extent of the eversion. 4. In 
many cases the exposed conjunctiva is hypertrophied 
and thickened. 

In a mild case of ectropion these defects will be only 
slightly marked, and possibly one or other of them may 
be absent : but when there is a great eversion of the lid, 
they will probably be all present and distinctly seen. In 
treating of each of these defects, I will take them in the 
order in which it would be wise to proceed in an opera- 
tion for their relief. 

1. If the punctum la^chrymale he displaced, and drawn 
away from the globe, the canaliculus should be slit up so 
as to convert it into a canal along which the tears may 
flow into the aac. This is readily accomplished by one of 
the methods recommended at page 296. 
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2. Jf the exposed conjunctiva is much thickened and 
hypertrophied, the prominent excrescent-looking portion 
snould be excised. This is most easily done bj seizing 
hold of the piece of oonjanctiva which is to be removed, 
with a pair of fine-toothed forceps, and cutting it off with 
a pair of small scissors curved on the flat. The contract 
tion which accompanies the cicatrization of the coajonc- 
tiva draws the edge of the eyelid inwards, and helps very 
materially to restore it to its natural position. 

3. If the tarsal edge of the Ud is elongated, it mast be 
shortened before the lid can be restored to its proper posi- 
tion. This lengthening of the tarsal margin is due to the 
constant pull which has been exerted upon it during the 
contraction and cicatrization of the wound which have 
caused the ectropion. To remedy this defect a V-shaped 
piece of the edge of the lid (as in Fig. 7*2) may be excised 
with a fine sc^pel. The lips of the wound are then to be 
brought together with fine pins and twisted sutures, 
taking care that one of the needles is inserted close to the 
tarsal edge (as in fig. 73), so that an accurate apposition 
of the corresponding surfaces is secured. A portion of 
the tarsal margin may thus be removed from any part of 
its length ; but in most cases it is advisable to make the 
excision from the extreme end close to the outer canthus. 
The edges of the wound are brought more easily and 
accurately together than when the part excised is near the 
centre of the lid, and the scar which is left is much less 
noticeable. 

4. To relisve the eversion of the eyelid many operations 
have been suggested and practised. The following is a 
brief account of some of the operations for ectropion, and 
the conditions upon which they may be performed : — 

a. Where there is complete or partial eversion dependetit 
on a cicatrix at a short distance from the lid, — For con- 
venience of description, I will deal with a case in which 
the lower lid is the one affected : the same plan of treat- 
ment, modified according to circumstances, will be appli- 
cable to ectropion of the upper lid. If the ectropion is 
paHial, and due to a small cicatrix which is only adherent 
to a very limited area of the cellular tissue beneath it» 
while around the scar the skin will glide easily over the 
subjacent tissues, it will be sufficient first to free the deep 
adhesions of the cicatrix by subcutaneous division. A 
tenotomy knife is to be introauced beneath the integument, 
at a short distance from the scar, and by a few semicircular 



ECTEOPION. 



817 



sweeps the uuioii between it and the cellulur tissne will be 
parted. If this ia satiafactortlj accomplished, the skin 
will glide with freedom over the parts to which it was 
before adherent. The tarsal edge of the lid should now 
be shortened in the manner already described ; and if the 
exposed conjunctiva is much thickened, a portion of it also 
should be excised. By these means the lid will be restored 
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to its normal position, and as the scar will be lifted from 
its oririnal me, the chance oE its reuniting to the parts 
fi-om which it has been severed wOl be diminished. In the 
daily dressing of the wounds, the lids should be well sup- 
ported with a pad of lint, to prevent the cicatrix being 
again drawn down to its former position. 

p. If the ectropion is severe, and the cicatrix which has 
caused it is dense and firmly attached to the subjacent 
parts, a different proceeding must be adopted. One very 
excellent mode of treatment is by including in a V-shaped 
inciBion the cicatrix, which is to be separated by a few 
strokes of the Bc<ilpel from all its adhesions to the nnder- 
lying parts, as is well shown in Fig. 74. 

The triancular- shaped piece of skin in which the cica- 
trix is included is then to be pushed upwards, whilst thp 
tower edges of the V wound are nnited by two pins and 
twisted sutures, in the situation marked by the dotted 
lines in the woodcnt, so as to convert the V, when the 
parts are brought together, into a Y. The everted lid will 
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thus be raised; Imt in order to keep it in position, ita 

tarsal edge ahonld be ahortoned at the outer canthne, 

Fio. 74. 




removing at the same time a small piece of the margin of 
the upper lid, to which the lower one should be united br 
pins and twisted sutures. If the conjunctiva is much 
thickened, a portion of it maj be eicised before shorten- 
ing the lid. 

rig. 75 shows the appearance the eye will present after 
the operation is compMed. 

The following operation was the one recommended and 
performed by Dieffenbach for the relief of ectropion of 
the lower lid, which had been caused b; a cicatrix at a 
short distance beneath it ; — He first disseoted ont the 
cicatrix bj including it in a triangular incision, (Fig. 76), 
the base of which correaponded with the tarsal margin of 
the lid. Having removed this triangular flap of akin, he 
then extended the cut cc to ca, ca, to allow of the ready 
approximation of the sidca b, b ; which, having been firat 
raised from the subjacent parts by a few strokea of the 
soaJpel, he brought together and united by sutures, as in 
Fig. 77. The two lateral icciaiona ca, ca, he then fastened 
by suturea to the integnment beneath tiie lower lid in the 
line c, c. Fig. 77 representa the appearance af^r the 
operation was completed* 

• Kaview of Zeis's Handbuch der plastiechen Chinirgie, British 
and Foreign Medical Boview, vol. vii. p. 406, from which tli« 
woodcaU liave been copied. 
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In most of the operations for the relief of ectropion the 
chance of success will be materially increased by adopting 
the expedient, first suggested and practised by Mr. Bow- 
man,* of temporarily uniting a portion of the correspond- 
ing tarsal edges of the upper and lower lids. This is to 
be accomplished by paring the thinnest possible shaving 
from the opposed tarsal margins, and then fastening them 
together with a single fine suture. Immediate union 



Fjo. 76. 



Fig. 77. 





generally follows, and the lids are allowed to remain closed 
for some weeks or months, until, indeed, all the contraction 
and cicatrization consequent on the operation for the 
ectropion have passed away. When it is desirable to part 
the hds, the bond of union may be divided on a director 
with a single stroke of a scalpel. 

y. In those cases where much of the integument of the 
eyelid has been destroyed, and complete eversion of it has 
followed, it is seldom that l!he lid can be permanently 
restored to its natural position without some i^astic opera- 
tion. After the lid has been dissected from the adhesions 
which bind it down, and has been replaced over the eye, a 
large granulating surface wiQ be left, which, unless covered 
over by new skin borrowed from a neighbouring part, will 
cause during cicatrization a return of the ectropion. 

I will not attempt to describe the different operations 
which have been either suggested or performed for the 
making of a new eyelid. Each case presents peculiarities 
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of its own, for wbicli no special directions can be given. 
The resnlt of the operation depends very mnch on the 
ingenuity of the snrgeon in designing one fitted for the 
case, and on his dexterity in carrying out neatly the details 
which his mind has conceived. 

A few general directions may, however, be useful. If 
the ectropion be of the upper lid, it is generally most con- 
venient to borrow the skm from the side of the forehead ; 
but when the lower lid is the one affected, it may be most 
easily obtained from either the side of the cheek or tiie 
inner side of the nose. 

1. Before attempting a plastic operation for the forma- 
tion of a new eyelid, sufficient time should be allowed to 
elapse after the injury for the skin in the neighbourhood 
of the eye to have recovered as far as possible its healthy 
elasticity and softness. All thickening and induration 
of the subjacent cellular tissue should have passed 
away, and the skin should glide readily over the parts 
beneath it. 

2. After having by dissection restored the Hd to its 
proper position, the size of the surface to be covered with 
the borrowed skin should be accurately noted ; and the 
piece which has to be taken from the temple, or elsewhere, 
should be of larger dimensions than is apparently required, 
as the skin contracts about one-sixth when detached from 
the part it originally occupied. It must also be remem- 
bered that even if it is a little too large, a further contrac- 
tion of it will take place during the healing process, which 
will reduce it to its required size. 

3. Great care should be taken to leave a good pedicle 
through which the vascular supply of the new lid may be 
maintained until it has become united with the parts 
beneath it, and a fresh source of nourishment has been 
established. It is also advisable, in adapting the skin to 
the lid, to avoid twisting the pedicle on itself more than 
is absolutely necessary. 

4. Before uniting the edges of the new lid to the sur- 
rounding skin, all bleeding should be arrested. Nothing 
tends more to delay primary union than a clot of blood 
between the opposed surfaces. 

In nearly all cases where a plastic operation is required, 
it will be well to shorten the tarsal margin of the lid in 
the manner already described, so as to slightly diminish 
the size of the palpebral aperture. 

If the exposed portion of the conjunctiva is much 
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thickened and granular, a portion of it also should be 
removed with a pair of curved Bcissors. 

Having completed the operation, a layer of wet lint 
should be laid over the lids, upon which a light compress 
of cotton wool should be fastened with one or two turns 
of a roller, for the purpose of keeping the parts in apposi- 
tion and of maintaining a certain amount of warmth. 



PARALYTIC AND SPASMODIC AFPECTIOXS OP THE 

EYELIDS. 

Ptosis, or a drooping of the upper eyelid over the eye, 
m.ay be due — 

a. To paralysis of the third nerve, or to that branch of 
it which supplies the levator palpebrae muscle, 

/5. To injury of the levator palpebrae. 

y. It may be congenital. 

d. Partial ptosis may be occasionally met with in old 
people, apparently dependent on a redundancy of wrinkled 
integument. 

Ptosis maybe either complete orpartiah In the former 
the greater part of the cornea and the whole of the pupil 
is covered by the lid, which cannot be raised by the will 
of the patient ; in the latter the pupil is only partially 
hidden, and the lid can be slightly uplifted by a strong 
effort. 

The causes which may produce paralysis of the third 
nerve, or of one or more of its branches, have been already 
mentioned in the Section on Pajbalytic Affections of the 
Muscles of the Eye, page 269. 

Ptosis from injury may be induced by a wound of the 
upper lid, laceratmg the levator palpebrce muscle so as to 
impair its function. 

Treatment. — In recent cases of ptosis arising from para- 
lysis of the third nerve, or of the filament of it which 
goes to the levator palpebrsB, the course of treatment 
recommended for parsuytic affections of the ocular muscles 
(page 275) must be followed. If, however, medicinal 
agents fail, relief must be sought from some operative 
proceeding. For congenital and traumatic ptosis, mternal 
medicines wiU be of no avail. 

In deciding on an operation for ptosis, it is a question 
what amount of drooping of the ud will render surgical 
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interference adyisablea My own feeling is, that if the 
paralysis is partial, and without any effort on the part of 
the patient half the pupil is exposed, no operation shonld 
be performed. If, however, the palsy is complete, or only 
a portion of the pnpil can be uncovered by a great effort, 
an attempt should be made to permanently raise the lid, 
and place it as much as possible under the control of 
the occipito-frontalis muscle. 

The various operations for ptosis are based on the one 
endeavour to place the upper lid under the action of those 
fibres of the occipito-frontalis which are mingled with the 
orbicularis. This end may be accomplished in several 
ways. The following is, however, the most satisfactory 
operation : — 

A horizontal incision is first made through the skin of 
the upper lid about 2'" from its tarsal margin and along 
its entire length ; the lips of the wound are then separated 
by drawing &em apart, and by a little dissection beneath 
tne integument, until a considerable portion of the orbi- 
cularis covering the lid is exposed; this is then seized 
with a pair of forceps, and a horizontal strip of the muscle 
about a quarter of an inch in width is excised. The edges 
of the wound are then brought together with three 
sutures, each of which is made to pass through the upper 
cut portion of the orbicularis. In this manner the lower 
part of the lid is brought under cover of the upper fibres 
of the orbicularis, into which the middle and outer fibres 
of the occipito'&ontalis are inserted, and thus a certain 
amount of conti-ol over the upper lid is given to that 
muscle. In addition to this, the power of closing the 
lids is diminished by the excision of the broad band of the 
orbicularis. 

An attempt to relieve ptosis by simply excising a piece 
of the skin of the upper hd is generally unsuccessful. 

Paralysis op the Orbicularis Muscle — LagopMhal' 
mo8 — is caused by paralysis of the portio dura of the 
seventh nerve, and is usually associated with palsy of the 
other facial muscles. It is ^enerall^ due to some local 
affection of the poitio dura, either as it traverses the bony 
canal in its passage from within the skull, or after it has 
emerged from the stylo-mastoid foramen. It may also 
arise from disease of the brain, as in cases of hemiplegia. 
According to Dr. Trousseau, it is when the facial palsy is 
dependent on local causes, and not on brain disease, 
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tliat the paralysis of the orbicularis i» most complete. 
The knowledge of this fact is used by him as a point 
in diagnosis ; " hence^ * he says, " if a hemiplegic . 
patient be asked to shut his eye, he does it completely 
enough to hide the globe of the eye, while the eyeball 
remains uncovered in cases of paralysis of the seventh 
pair."* 

The diseases which lead to the paralysis of the portio 
dura of the seventh nerve are syphilis, rheumatism, and 
gout, either of which may cause pressure on the trunk of 
the nerve from an exudation in its immediate vicinity, or 
from an inflammatory thickening of the nerve-sheath. 
Palsy of the facial may also be indqced by the nerve being 
compressed by tumours near the angle or the jaw, by ex- 
posure of the side of the face to cold currents of air, and 
from injury.. 

The sym/ptoms of pals^ of the orbicularis are, an 
inability to close the eyelids, and in exceptional cases, 
where the paralysis is. complete, the patient has not the 
power even to approximate them. A peculiar stare is 
thus given to the eye, from which the affection has re- 
ceived the name of lagophthalmos, or " hare's eye." lite 
lower lid having lost the support of the orbicularis, falls 
away from the globe, and the punctum becoming everted 
the tears How over the cheek, and the tarsal margins are 
apt to become excoriated. The most distressing symptoms, 
however, from a loss of power of the orbicularis arise from 
the exposure of the eye, from the imperfect closure of its 
lids, to the contact of foreign particles, and the irritating 
effects of wind and glare. 

The treatment of palsy of the orbicularis is the same as 
that described for the paralytic affections of the ocular 
musclea (see page 276). When,, however, the paralysis of 
the facial nerve is due to some local cause, as the presence 
of a tumour, or an enlarged gland near the exit of the 
nerve from the stylo-mastoid foramen, special attention 
must be devoted to its removal. 

To protect the eye from exposure^ the lids may be kept 
closed by two strips of plaster placed across their tarsal 
edges : or a shade, or some other light covering, may be 
worn by the patient. The most efficient mode, however. 



* TroQSseaa's Clinical Medicine, translated by th6 Sydenham 
Society, vol. i. p. 3. 
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of preserying the eye in cases of palsy of tlie orbicularis is 
to temporary unite the margins of the lids at one or two 
points, after the manner first practised by Mr. Bowman in 
his operations for ectropion. (See Article Ectbopiok, pa^e 
819.) In a patient with complete paralysis of the orbi- 
cularis, whose eye was inflamed from exposure, I adopted 
this treatment, and kept the lids closed for two months, 
when the orbicularis having recovered power, I divided 
the bands of adhesion, a,nd sot the lids again at liberty.* 
By this simple proceeding, the eye was effectually pre- 
served from all irritation, and the inflammation for which 
the patient came under my care, rapidly subsided. 

Blephabospasm, or spasmodic contraction of the orbi- 
cularis, causing the lids to be tightly grasped upon the 
globe, occurs in all affections of the eye in which photo- 
phobia is a prominent Bymj)tom. It is caused by some 
irritation of the fifth nerve, inducing a reflex contraction 
of the orbicularis. 

a. It is met with in severe cases of the purulent oph- 
thalmia of infants ; and in most of the diseases of the 
cornea, especially those which are marked by ulceration. 
The continued spasm will sometimes cause entropion, by 
folding in the tarsal margins of the lids. This spasmodic 
entropion generally happens to the lower lid. 

p. It frequently occurs in granular ophthalmia, when 
from spasm of the orbicularis it is often difficult to evert 
the lids to treat the granulations. 

y. It may accompany the simple hypersBsthesia of the 
retina, which is occasionally seen in ansBmia and debiUty. 

d. It is present in most cases of lodgment of foreign 
bodies in the eye. 

6. It may also be associated with neuralgia of the fifth 
nerve, especially of its supra-orbital branch. 

The treatment must consist in the endeavour to arrest 
the spasm by the removal of the source of the irritation. 
When a foreign bodv is suspected, the lids should be care- 
fally everted, and the surface of the cornea scanned over, 
as if a particle of grit or dust can be detected, the taking 
it away will at once remove all spasm. 

For the mode of dealing with the various affections of 
the cornea, or with granulations of the Ud, the reader must 

♦ Eoyal London Ophthahnic Hospital Reports, vol. vii. p. 5. 
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refer to the sections nnder their respective headings. In 
spasm of the orbicularis arising from anasmia and debility, 
cinchona with small doses of the tinctnre of belladonna 
will be found very nsefnl, or some of the preparations of 
iron may be ordered. The eyes in all cases should be pro- 
tected from exposure to glare b^ dark neutral-tint glasses, 
and if the intolerance of light is severe, a few drops of the 
solution of atropine (F. 16) may be dropped twice or three 
times a dav into the eye. 

When the blepharospasm is associated with neuralgia 
of one of the branches of the fifth nerve, quinine should be 
given in full doses, and the pain be relieved by the sub- 
cutaneous injection of from gr. i to gr. -J of the acetate of 
morphia (F. 29), according to the age and sufPering of the 
patient. If pressure wiui the £nger on the infra- and 
supra-orbital branches of the fifth nerve will decide which 
of the two is the cause of the reflex spasm of the orbicularis, 
that nerve may be subcutaneously (uvided with a tenotomy 
knife. 

Nictitation, or a frequent blinking of the lids, is a 
peculiar nervous affection, in some patients quite involun- 
tary, and in others only to be suppressed by a strong 
effort of the will. It is sometimes associated with chorea ; 
it then becomes most manifest when the patient is self- 
conscious. In extreme cases the nictitation may be so 
frequent, and beyond the control of the will, as to inter- 
fere with all duties which require a close application of 
the eyes. 

Treatment. — If any source of irritation can be detected 
to account for this reflex action of the orbicularis, it must 
be at once removed. Inquiry should be made concerning 
the functions of the visceral organs, and means be taken 
to rectify any derangement. If there be chorea, the succus 
conii may be tried in doses from half a drachm to three 
drachms twice a day, to be increased according to the age 
of the patient. During the administration of the drug 
its effects must be watched carefully. 

ULCERATIONS OF THE EYELIDS. 

Syphilitic Ulcers of the Lid are generally secondary • 
it is rare to meet with the primary sore in this locality. 
I have, however, seen a chancre on the eyelid ; it was in 
a child under two years of age, and was followed by a 
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copionfl secondary ernption. Ko donbt tlie vims "was con- 
veyed to the lid through the finger of the mother or the 
nurse of the child. 

Secondary syphilitic sores on the lid resemble very much 
in appearance epitbehal ulcers, for which they may be 
easily mistaken. They usually commence close to the 
tarsal margin, which they partially destroy, leaving a notch 
which is very characteristic of the disease. The ulcer mil 
often heal at the point where it first commenced, whilst at 
the same time it extends itself in the opposite direction. 
In this respect it differs from the rodent or epithelial sore, 
in which there is no real repair of any portion of the ulce- 
rated surface. The previous history of the patient, when 
it can be truthfully obtained, is also an important guide in 
the diagnosis ; but in cases of doubt a week or ten da^s* 
treatment with anti-syphilitic remedies will usually decide 
the true origin of the disease. 

Treaiment. — As an application to the sore, a weak mer- 
curial ointment (F. 126, 127). Internally, a mixture with 
iodide of potassium (F. 89) ; and pil. hydrarg subchlorid. 
comp. gr. 5 every other night ; or the liq. hydrarg. per- 
chlorid. may be given (F. 99) two or three times daily ; or 
the iodide of potassium and perchloride of mercury may 
be combined in the same mixture. If the patient be a 
child, the hydrarg. cum creta (F. 147) must be given every 
night, or night and morning, and during the day small 
doses of the mist, ferri iodid. or the mist, potassii iodidi 
cum ferro (F. 138, 139). 

Rodent Cancer of the Eyelid generally commences 
as a small pimple in the skin, near the tarsad edge, which 
ulcerates and tnen scabs over, but does not heal. It usually 
gives little or no pain ; indeed the attention of the patient 
IS often called to it for the first time only by a sense of 
itching, which causes him to scratch 'it with one of his 
finger-nails ; and to this scratch is frequently attributed 
all the after progress of the disease. Examined between 
the fingers, the ulcerated surface will be found to have a 
hard base and mar^n. It is not simplj an ulcer, but it 
is a new growth or mfiltration in the skm, which induces 
ulceration of the surface as fast as the deposit takes place. 
In its onward slow creeping progress more skin is involved, 
and the dimensions of the ulcer are increased ; but repair 
does not follow destruction ; there is no true cicatrization 
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in rodent cancer, altbongh liere and there parts of the 
wound may be imperfectly scabbed over. For a detailed 
account of all that can be said of rodent cancer^ I must 
refer the reader to the excellent monograph on this sub- 
ject by my former friend and colleague, the late Mr. Charles 
H. Moore. For the treatment of rodent <;ancer) and the 
diagnosis between it and epithelial cancer, see the next 
section. 

Epithelial Canceb or the Eyelid closely resembles 
the rodent ulcer, for which it may be easily mistaken. 
There are, however, certain characteristics which may 
serve to distinguish the one from the other. Epithelial 
cancer usually selects as its starting-point a locality whe^e 
the skin joins the mucous membrane ; thus the edge of the 
eyelid near the caruncle, and the lip, are favourite sites for 
the disease ; whereas rodent cancer ahjoouys starts in the 
skin. Epithelioma also invades the lymphatics and in- 
volves the neighbouring glands, whilst in rodent cancer the 
glands are unaffected. The first appearance of epithelial 
cancer, and, up to a certain stage, its after progress, are 
very similar to rodent cancer, but in the later periods of 
the disease there is a marked difference, Mr. Moore says, 
" Advanced cases of the two diseases could hardly be con- 
founded. There is at that period much more solid sub- 
stance in the epithelioma, and the gaps which it makes 
by destroying the normal parts, though equally great, are 
less openly cavernous than in the rodent cancer." * 

Treaiment of Epithelial and Rodent Ccmcer, — Excise the 
whole of the disease, carrying the incision into the sound 
skin, so as to be certain that none of the morbid growth is 
left behind. Arrest all hasmorrhage by means of ligature, 
and if necessary with the actual cautery ; and then 
thoroughly soak the surface with a solution of chloride of 
zinc gr. 40 ad aquas ^ 1> oi* touch it over with the solid 
chloride of zinc. A little simple dressing is now to be 
placed over the wound, which should be allowed to heal 
by granulation. If in the course of cicatrization any 
suspicious-looking granulations spring up, they must be 
at once destroyed by sprinkling on tnem a little of the 
chloride of zinc powder (F. 7). There are other ways of 
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dealing with rodent and epithelial cancer, such as destroy- 
ing them with the strong nitric acid, or with the Hq. 
hydrarg. nitrat. acid ; or with the chloride of zinc ; but 
I much prefer first excising the disease, and then using the 
chloride of zinc in the way I have described. 

TUMOURS OF THE EYELIDS. 

Tabsal Cysts — Meihomia/n cysts — Chcdazion — ^usually 
occur as small isolated tumours in the upper and lower 
eyelids. There maj be two or three of them in the same 
lid, but they are mdependent growths, and in no way 
connected. They generally grow to about the size of a 
small pea, but they will occai^ionaUy attain much larger 
dimensions. They are developed from the follicles of uie 
Meibomian glands, of which they seem to be a morbid 
expansion. To the finger they feel like small shot in the 
lid; and externally they give a nodulated appearance, 
which makes the patient anxious to be rid of them. They 
vary in consistence, and in the character of their contents ; 
in some instances they are filled with a solid or thick 
gelatinous material ; whilst in other cases their contents 
are either a transparent or semi-opaque curdy fluid, or, 
if the cyst has been inflamed, pus. When first noticed, a 
tarsal cyst is usually small and firm ; as it grows, it 
approaches the inner surface of the lid, its contents undergo 
degenerative softening, and the conjunctiva immediately 
covering the tumour becomes thinned and of a blaish 
colour. In this state the cyst may remain for many 
months or even years without any apparent change, when 
from some unexplained cause it may inflame and sup- 
purate. 

Treatment — ^The best time for operating on a tarsal 
cyst is when the conjunctiva covering it looks thin and 
bluish, as its contents are then more easily turned oat 
than at an earlier stage of the disease. The surgeon 
standing behind the head of the patient, who is seated on 
a chair, should with one finger evert the lid, and with a 
cataract knife make an incision through the length of the 
conjunctival wall of the cyst in a line parallel with the 
tarsal margin : if the tumour is large, another smaller 
incision may be also made through it at right angles to 
the first. With a fine scoop the whole of the contents of 
the cyst are then to be evacuated, and this is best done 
by giving to the scoop a slight rotatory movement, which 
helps to break up the material within the cyst, whilst it 
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also scratclies the lining membrane, and sets up sufficient 
infiammatory action to cause the obliteration of the sac. 
For two or three days succeeding the operation, a probe 
should be passed along the line of the incision, to pre- 
vent the lips of the wound uniting before the cavity is 
closed. When the contents of the cyst are so solid that 
the whole cannot be shelled out, it is a good plan to apply 
to the interior of the sac a probe charged with nitrate of 
silver ; free suppurative action will be thus induced, and 
in all probabihty a cure ^vill be effected. 
* In small tarsal cysts which have a feeling of solidity 
like small shot, and especially when they occur in the 
lower eyelid, the method suggested by Mr. Critchett is 
very useful. The lid being everted, a fine cataract needle 
is made to transfix the. cyst in a line with the tarsal 
margin, and the piece thus pierced by the needle is excised 
with a cataract knife. 

The contents of the cyst are then turned out as far as 
possible with the scoop. No attempt should ever be made 
to dissect out a tarsal cyst by an incision through the 
skin of the lids. 

NiBVUS OP THE Eyelid may be limited to the skin, 
or it may include the whole thickness of the lid, and 
extend through the palpebral cartilage. Sometimes it is 
an extension of a similar but larger growth within the 
orbit, with which it freely communicates. 

Treatment, — In treating nasvi of the lid it is of great 
importance to avoid destruction of healthy skin, lest a 
bad ectropion should follow the means adopted for the 
cure of the disease. A small superficial arterial nasvus 
may be often dissected out ; or it may be destroyed by 
the actual cautery, using the finely-pointed cautery made 
specially for eye purposes, with wnich the ubbvus may be 
touched at two or three points. Where the growth extends 
more deeply, one or two threads soaked in a strong solu- 
tion of the peri^hloride of iron may be drawn through it, 
and be allowed to remain until suppuration has com- 
menced, when they may be removed. 

Another very efficient way of treating^ a naevus of the 
lid is by electrolysis. From seven to ten cells of the 
continued current battery will be sufficient. The positive 
needle is to be introduced into the substance of the nsBvus 
at one extremity and the negative at the other, and held 
in position until a visible change has begun to take place 
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in the nsBvoid tissue, wliicli is indicated by a change of 
colour. If the nsBvus be large, the points of the needles 
may be shifted to other parts of the growth at the same 
sitting. Two or more applications at intervals of from 
one to three weeks may be necessary to completely 
obliterate the nsBvns. 

When the naevns is too large to be dealt with in either 
of the ways mentioned, it must be ligatnred. The plan 
recommended by some surgeons of injecting nsBvi with 
solutions of iron or of tannin is dangerous to life, and 
should not be practised. There are several cases on 
record where this mode of treatment has terminated 
rapidly in death. 

Sebaceous or Dekmoid Cysts occur usually in two 
localities, — at the upper and outer margin, and at the 
lower and inner edge of the orbit, just over the nasal 
process of the superior maxillary bone. They are con- 
genital, and although they often appear to the touch to 
be superficial and loosely attached, they are in reality 
placed deeply, lying in a depression of the bone, beneath 
the orbicularis, and very adherent to the surrounding 
parts. They are filled with sebaceous matter and contain 
numerous fine hairs. 

Treatment. — They should be dissected out through a 
single incision, made over the centre of the prominence 
of the tumour, and in a line corresponding with the 
curves of the brow or the orbit. Care should be taken 
to remove the whole of the cyst, as when portions of it 
are left it will sometimes re-form. The operation, 
although apparently very slight, is one which often re- 
quires considerable neatness and dexterity. In removing 
tne cyst at the lower and inner angle of the orbit, mucn 
trouble is frequently experienced from the angular or the 
frontal branch of the ophthalmic artery being divided, 
and the consequent brisk hsemorrhage which follows. It 
is seldom that a ligature is required ; pressure with the 
finger for a few minutes will usually suffice to stop all the 
bleeding. 

Xanthelasma Palpjebbarum, called also by the late Dr. 
A ddison and Sir William Gull* Vitiligoidea plana. This 
affection consists of buff or yellow-coloured patches of the 

* Guy's Hospital Reports for 1850. 



EPICANTHUS. 831 

skin, which are most frequently seen on the eyelids near 
their inner angles. These markings are often placed 
symmetrically on each side of the face, either above or 
below the inner canthi, and I have met them in a few 
instances on the upper and lower eyelids of both eyes. 
The patients who are thus affected are nearly always 
beyond the middle age, and mostly females, never chil- 
dren. Mr. Hutchinson says that these Xanthelasmic 
patches invariably begin on the left side near the inner 
canthus. He thinks that they are evidences of past 
rather than of coming disease, and are most liable to 
occur in those who have suffered from severe and frequent 
sick headaches. The late Dr. Addison believed that they 
were associated with disease of the liver. : 

Prognosis. — These yellow patches on the eyelids are 
perfectly hannless. They may increase in size and in 
number, but I have never known them produce discom- 
fort, or in any way interfere with the free movement of 
the lids. When, however, these discolorations of the 
skin are of large size, they are very unsightly, and on 
this account they frequently become the source of much 
mental anxiety. 

Treatment — No local application, nor internal adminis- 
tration of medicine will diminish or eliminate these buff 
or yellow -coloured effusions. As a rule it is best to leave 
them alone. In severe cases or when the yellow patches 
cause annoyance from the disfigurement they produce I 
excise them. I have treated several cases in this manner, 
and the patients have been well pleased with the results. 

Epicanthus. — This term is applied to a crescentic fold 
of skin, which slightly overlaps the inner canthus of each 
eye. By increasing the breadth of the integument be- 
tween the eyes a peculiar Chinese expression is given to 
the face, which is sometimes distasteful to the patient or 
his relatives. Epicanthus is congenital, and usuallj 
decreases as the child grows and the bridge of the nose is 
developed. It is seldom that it interferes with sight. 

Treatment. --It is only in extreme epicanthus that any 
operative proceedings should be adopted. In such cases a 
vertical ellipse of skin may be excised from the centre of 
the space between the eyes, and the edges of the wound 
united with sutures. In this way the crescentic folds of 
integument will be unravelled, and the canthus of each 
eye exposed. 
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EccHTMOSis OF THE Eyeuds, Or, OS it is commonly 
called, " a black eye," is an effusion of blood into the cel- 
lular tissue of the lids and of the parts surrounding 
them. It may be limited to one or both eyelids, or it 
may extend to the cellular tissue of the face around the 
orbit. The blood is generally absorbed in the course of a 
week or ten days, auring which time the discoloration 
gradually fades away, but, in doing So, passes through a 
variety of shades which must be familiar to all. It is 
very rare that any supjjuration follows. 

A black eye is occasionally complicated with fracture 
of one or more of the frontal ot ethmoidal cells. This 
casualty is recognised by an emphysematous state of the 
eyelids and of the cellular tissue around the orbit. When 
the patient blows his nose, kit is forced through the 
fissured bone into the neighbouring cellular tissue. In 
no case have I ever seen emphysema of the lids produc- 
tive of any harm, though the discomfort it occasions is 
always great. The patient should be cautioned not to 
blow his nose for some days ; the fissured bone will then 
soon become closed ; and if no fresh air is forced into the 
cellular tissue, that which is already there will rapidly 
disappear. Pricking the integument with a fine needle 
to give vent to the air is seldom if ever necessary, and 
should not be resorted to except in cases of extreme 
tension of the skin, a condition which is not likely to 
occur from a simple fracture of a frontal or an ethmoidal 
cell. 

Treatment — ^The application of cold immediately after 
the blow will limit the effusion of blood, and so diminish 
the extent of the after discoloration, and may therefore, 
shortly after the receipt of the injury, be advantageously 
used. This is best done by cold evaporating lotions ; 
or by applying ice in an india-rubber bag to the eye; 
or by a fold of wet linen being laid over the eye, and 
frequently moistened with iced water. The practice of 
puncturing the swollen parts, as recommended and fre- 
quently adopted by prize-fighters, is essentially wrong. 
It may/ aud no doubt does, afford temporary relief to the 
swelling when it is great, but it renders the part liable to 
suppuration and erysipelas, neither of which would have 
been Anticipated if the skin had not been cut. A remedy 
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wliicli has for many years received considerable credit is 
a ponltice of the black . bryony root. It is " made by 
mixing some of the black bryony root scraped finely with 
a little crumb of bread. This is placed in a mnshn bag 
over the palpebrse for several honrs together ; and usually 
it has an excellent effect in promoting the action of the 
absorbent vessels."* It is, however, a drug which cannot 
be always procured: the best place to seek for it is from 
one of the herbalists in Covent Garden Market. The 
tincture of Arnica montana has also acquired a great 
repute for the power it is supposed to possess of favour- 
ing the absorption of blood in cases of ecchymosis. It 
may be applied pure over the part with a camers-hair 
brushy or it may be used as a lotion (F. 60). 

Abscess op the Eyelid. — From contusion or laceration 
of the integument of the lid, acute inflammation, and sup- 
puration of the subjacent cellular tissue may follow. The 
eyelid becomes red, swollen, and shining, and unmistak- 
able evidence of pus is soon manifested. The treatment is 
the same as for an abscess in any other part of the body. 
As soon SkS it is clear that pus has been formed, an incision 
should be made to give vent to it, and a warm poultice 
should be afterwards applied. The only point which 
requires special notice is the way in which the abscess 
should be opened. The incision should be made with a 
fine sharp knife in the horizontal direction, and in a line 
with the orbital fold of skin just beyond the lid. The 
cicatrix will then be a mere line, and irom its situation it 
will be scarcely observable. 

WorNDS OP THE Eyelids may be divided into two 
classes : — 

1. Those which involve only the skin of the lid. 

2. Those which hav^ cut through its tarsal border. 

1. Wounds which involve only the sTcin of the lid require 
the same treatment as similar wounds in any other part 
of the integument of the body ; but from the delicacy of 
the skin in this locality, and the importance of avoiding 
as far as possible an unseemly scar, more careftd manipu- 



• Tyrrell on Diseases of the Eye, vol. L p. 200. 
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lation is needed to bring the edges into accurate appo- 

2. Wmindg v>hifh have cut through the fareal border of 
the lid. — In lacer&tionig of the ejelid there are two forma 
of iajnry to which its tarsal mai^n is exposed :— 

a. The cartila^noDH herder of the lid maj be cat or 
torn through at any part. 

p. The rent may pass throngh the canalicnlns, tearing it 
awaj from the punctnm l&chrym ale, which ma j stLl remain 
intact at the extremity of the cartilage. 

(a.) WTiere the earfilag^noJis border of the lid has been ™t 
the ^ges of the woand beoome slightly drawn apart, and 
an nnughtlj notch is formed, as shown in Fi^. 78. If the 
wonnd has been a clean incised one, the divided ends of 
the cartilage shonld be very accurately fitted together and 
I'astened in situ by a pin and t^risted sntnre. The pin 




shonld he a very fine one, such as ia nsed by entomologists 
for pinning the smaller insects. It shonld be made to 
pass throngh the cartilage of the hd uy close to its free 
edge, that the silk when twisted on the pin will shghtJj 
overlay the tarsal margin. Sy attending to these details 
accnrate union will be probably effected, withont leaving 
any notch or irregularity of the border of the lid. When, 
however, the edges of the wound of the cartilage are 
j^ged or irregnlar, as freqnentlv happens when tie 
lid has been torn by some semi-blunt mstmment, it ia 
best first to pare them smooth with a sharp scalpel 
before bringing them together with a pin and twisted 
autnre. 
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If after a wound of the cartil^inon s border of the tid no 
treatment baa been adopted, tbe edges of the gap are apt 
to become more widely separated, and ocoasionallj a cer- 
tain amount of eversion is also produced. The extent of 
the deformity will necess^ily aepend very much on the 
depth of the wound, 

(jS.) When the eanalicvhia hae been torn through and 
delaehed from the pnnctum, as in Fig. 79, a, search should 
be first made for the dirided end of the tear-dnct. It is 
of course impossible so to adtnst the torn parts that the 
punctnm and the canaliculus can again be made to 
communicate with each other. If, therefore, the open 
end of the divided canaliculus can be detected, a small 
director (Pig.63, p^e 296) should be passed up it.and with 

Fib. 79. 
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a cataract knife it should be slit into the lachrymal aao. 
The closed tube will thus be converted into an open canal 
along which the tears will afterwards flow into their proper 
channel. The torn parts are then to be brought into their 
normal position and fastened in situ with one or two flue 
ailk sutures. 



Ahceylovlbfeibon is the nnion of the margins of the 
eyelids to each other. They may be either partially or 
completely united. It is, however, seldom that the od- 
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heaion eiteuda tkronghout the entire length of the lids. 
The inner third of the two lida is more freqaeatly joined 
than the onter or middle portion. In nearly all cases of 
anchyloblepharon, whether partial or complete, a. fistnloaa 
opening is left at tlie inner cajithns, throngh which some 
of the tears find their way on to the face. The anion 
between the lids may be eitner direct, the two edges being 
completely adherent, or they may be nnited by mem- 
branons tands paseing from tae one to the other. 

The canaeH of ajichyloblepharon are lacerated wonnde, 
or any accident which produces an abrasion of the corre- 
aponcung Bnrfaces of the tarsi " 

Treaitnent. — When the 
and a fiatnla exists at the inner canthns, a amall director 
should be paaaed behind the adherent margins, and out 

Fro. 80. 




The woodcut ia a cood iUastratioD of a case of partial 
anchjloblepbairoD, and ahows very well the positioD of the 
figtulft which IB BO frequently mot with when the inner por- 
tione of the lida are united. 

The drawing vaa taken from a young woman who bad 
met with an accidant nine or ten yeara preyioualy, when she 
fell down and struck the inner ai^le of the eye agMnst one 
of the whalebones of an umbrella. The inner can thus and 
the inner eiti-emities of beth the eyelids wert torn, and in 
the process of repair which followed the iojary, the inner 



at the fiatalone orifice, and npon it the adhesions may be 
severed with a pair oi scissors ; or if this cannot be t«adily 
accomplished, the lids may be dissected apart with a eharp 
scalpel. 
If a membranons band is the bond of nnion between 
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the t^o lids, it shoald be divided on a director passed 
beneatb it, and the proiecting portions cut off close to the 
margins of the lids. Tne chance of success following either 
of the operations depends very much on the daily Messing 
of the wound : special care should be taken to keep the 
lids from reuniting during the progress of cicatrization. 
This may be generally accomphshed by daily separating 
them, and anomting tne granulating surfaces with a little 
sweet oil, 

Syscblephabon is an adhesion of the lids to the globe. 
It is usually produced by an injury which has caused 
either a destruction or an ulceration of the opposed con- 
junctival surfaces of the lid and globe, and their subse- 
quent union by granulation. Lime, mortar, and burns 
from hot metals, or scalds from hot fluids are the most 
frequent causes of symblepharon, but it may be produced 
by any agent which either destroys or abrades the corre- 
sponding parts of the lids and globe. Most of the very 
severe cases of symblepharon, which have come under my 
notice have been due to lime. If the injury it has inflicted 
is severe, it is absolutely impossible to prevent the union 
of the lids to the globe. All endeavours to keep the op- 
posed granulating surfaces apart will fail. The contrac- 
tion which goes on during the process of cicatrization 
draws the lid and globe into close apposition, and direct 
union will ensue in spite of all efforts to stop it. 

Symblepharon is said to be complete when the entire 
inner suiiace of one lid is adherent to the globe, and 
partial when the adhesion is limited to only a part of the 
opposed surfaces. Both eyelids may be often seen par- 
tially attached to the glolie, or the lower lid may be com- 
pletely united to it : but it is exceptional to meet with 
complete symblepharon of both the upper and lower lids 
of tne same eye. The lower eyelid is much more fre- 
quently affected by symblepharon than the upper. 

Two forms of symblepharon may be recognised : — 

1. Membranous bands or frena passing between the 
lids and the globe. 

2. Direct and close adhesions between the opposed 
surfaces of the eye and lids. 

1. Membranous Bands between the Lids cmd Globe, — 
This is the simplest and most remediable kind of symble- 
pharon. It is aue to a less extensive and more superficial 
injury than that which produces the second form ; gene- 
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rally to some limited ulceration or abrasion of the corre- 
sponding parts of the eye and lids. During the healing 
process the granulations of the opposed surfaces become 
united, but the constant pull which is exerted upon them 
by the movements of the globe will often so stretch the 
adhesions that they will become elongated into mem- 
branous bands. 

2. Direct and Close Adhedons between the Oppos^'d Sur- 
faces of the Eye and Lids, — These are caused by an absolute 
destruction of corresponding portions of the conjunctiva 
of the eye and lid. Deep ulceration or sloughing follows 
the injury, and opposed granulating surfaces are left, 
which ultimately become firmly adherent and blended with 
each other. During the cicatrization, the contraction of 
the surrounding conjunctiva draws the lid and globe into 
such close contact, that the movements of the eye cannot 
stretch the bond of union, and the lid and globe remain 
for ever afterwards firmly bound together. 

Treoitment. — All operations for the cure of symble- 
pharon are as a rule very unsatisfactory : in the severe 
cases they generally fail to effect any good ; and in the 
milder ones, the srelief which is afforded is comparative. 
It is only in the slight cases that positive good will be 
found to follow surgical treatment — those in which small 
membranous bands or tags of adhesion pass between the 
eyelids and the globe. When these are msulated, so that 
a probe can be passed beneath them, and the oculo- 
palpebral fold of conjunctiva still exists entire, much 
benefit will be derived from an operation. 

There are two ways in which these narrow membranous 
bands may be treated. 

a. They may be simply divided by a scalpel or a 
pair of fine scissors ; and by daily passing the end of a 
probe dipped in a little sweet oil between their cut ends, 
reunion may generally be prevented. This mode of 
treatment is, however, only applicable to the very mild 
cases, where a simple tag of adhesion ties the lid to the 
globe. 

j8. If the bands are small, they may be first cut off 
close to the globe, and the edges of the wound which is 
thus made in the conjunctiva may be drawn together and 
united by one or two fine stitches. The other extremities 
of the bands are then to be severed from their attach- 
ment to the lid. As in the first operation, careful daily 
dressing will be required to prevent a rej unction of the 
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cut surfaces, for unless the wound in the conjunctiva 
closes by immediate union, which it may fail to do, 
the tendency to a return of the symblepharon" is very 
great. 

In those cases of symblepharon where there are direct 
and close adJiesimis between the eye and the lids, many 
ditferent plans of treatment have been tried, bat most of 
them without much success. It is only where the extent 
of the conjunctival surfaces involved is small, that even 
amelioration can be hoped for. The lid may be generally 
easily separated from its union with the globe by a careful 
dissection, but we have no means at our command by 
which we can prevent their again uniting. Plates of 
metal and glass shields have been interposed between the 
granulating surfaces, but with very indifferent success. 
They have been generally extruded during the contraction 
which accompanies cicatrization. 

Mr. T. Pridgin Teale, of Leeds, has suggested a plastic 
operation in cases of symblepharon, which he speaks of 
very favourably. He first described it in the " Royal 
London Ophthalmic Hospital Reports," vol. iii. p. 253, in 
which he has cited cases which have been materially 
benefited by it. In a short note which he has kindly 
given me he thus describes the operation : " The adherent 
ud having been dissected off the eyeball, so as to leave 
the globe perfectly free in its movements, one, or if 
possible two flaps of the conjunctiva are dissected from 
the sound part of the eyeball, and transplanted into the 
gap. If any portion of the adherent lid is united to the 
cornea, the separation of the lid is commenced at the 
ma/rgi/n of the cornea, leaving the apex of the lid still in 
situ as an opaque spot on the cornea." 

Taylor^s Operation for Symblepharon. — Dr. 0. Bell 
Taylor has adopted the following operation for treating 
cases of sjmblepharon : — " After the separation of the 
adherent hd from the eyeball, a thin piece of skin is to 
be dissected from the lid, passed through an incision in 
the tarsal cartilage, and its raw surface brought into 
contact with the denuded portion either of the lid or of 
the eyeball itseK. In this way the two raw surfaces of 
the lid and eyeball are prevented from coming into con- 
tact until the wound is healed, and the eyeball itself is 
set free. The transplanted skin is nourished through its 
base in the first instance, which is divided as soon as it 
has taken root in its new situation. It then gradually 

z 2 
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dwindles, taWng the place and asHumiiig the functions of 
the lost muootia membraiio."* 

Here are, however, very many oaseH of Bymljlepharon 
wheK no operation shonld be attempted. The extent of 
the adhesions may be so great that it would be worse 
than HBeleas to endeavour t« divide them, 

Anchylohlepharon and Svmblepharon are often asso- 
ciated ; indeed, with the nnion of the margina of the lids 
it is very general to find also some adhesion between the 
conjunctival surfaces of the lid and globe. It is, however, 
rare to find in one eye a complete union of the globe to 
the lids, and of the lids to each other. 

Fra. 81, 




Heupes Zostee Feok talis.— This form of herpes 
deaerves ' special attention, as it is occasionally mis- 
taken for erysipelas of the head, and the eve ia fre- 
quently affected during the attack. It is tne source 
of very great suffering to the patient; severe neuralgia 
often precedes the herpetic ernption, accompanies it, 
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and continues for an indefinite period after it has passed 
away. 

Herpes frontalis is ahoays unilaterdl ; it occurs but 
once in a lifetime, and the old are more liable to be 
attacked than the young. I have had, however, under 
my care a lad only 14 years of age, who had suffered 
severely from an attack of this disease. 

Symptoms, — The affection commences with small red 
patches, which appear in succession upon the brow and 
forehead of one side of the head, and upon which trans- 
parent vesicles rise. When the eruption is fully deve- 
loped, it consists of clusters of vesicles on bright red 
erythematous patches, with poi-tions of more or less clear 
slon between them. These patches usually follow the 
course of the branches of the supra-orbital division of the 
frontal nerve over the upper eyeKd, brow, and one side of 
the head, but occasionally vesicles will appear in the 
direction of the terminal branches of the supra-trochlear 
nerve, and on the side of the nose in the line of the nasal 
twig from the ophthalmic nerve. After a few days the 
vesicles begin to wither and collapse, the fluid within 
them grows turbid, and they become covered with dark 
crusts which shortly fall off, leaving scars and pits which 
are frequentlv permanent. There is usually some oedema 
of the side of tne face, and the eyelids may be so swollen 
as to render an examination of the eye impossible. The 
eve often becomes affected, and generally at about the 
time when the vesicles are beginninff to fade. The in- 
flammation may be only conjunctival, out more frequently 
there is some ulceration of the cornea with slight iritis. 
The duration of the disease is from ten to twelve days, 
bat the inflammation of the eye which it has excited may 
last for many weeks, and be the source of much anxiety 
and trouble. The pain is, as a rule, excessive and 
neuralgic ; it is over the brow and forehead, along the 
inner and upper edge of the orbit, and down the inside of 
the nose, and occasionallv patients complain of very 
severe pain in the lobe of the ear. 

The points of diagnosis between herpes frontalis and 
erysipelas have been well laid down by Mr. Jonathan 
Hutchinson. He says : " Herpes frontalis is always 
limited to one side, never transgresses the median line of 
the forehead and nose. It never affects the cheek, al- 
though there may be some sympathetic oedema of this 
part (oedema of contiguity) . There is less general swelling 
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of the skin than in erysipelas, and in some cases very 
little. The vesicles of herpes are smaller, more defined, 
more numerous, and altogether much more conspicuoas 
and pronounced than are tne bullsa of erysipelas. There 
is much more pain and much less constitutional disturb- 
ance in herpes than in erysipelas. The strictly unilateral 
character oi the one contrasted with the irregular location 
of the other is, however, the most reliable feature for the 
purpose of ready diagnosis."* 

Treatment, — ^The objects to be accomplished during the 
progress of the disease are to relieve the heat and irrita- 
tion of the affected parts, to give ease to the neuralgic 
pains, and to procure sleep. A fold of lint wet with the 
lotio zinci oxidi (F. 62), or with the lotio conii cum opio 
(F. 43), may be laid over the surface, and moistenM as 
often as it becomes hot or dry. Opium should be admi- 
nistered internally, either in small repeated doses, or in 
one full dose sufficient to procure sleep at bedtime. The 
subcutaneous injection of morphia (F. 29) is of great 
service, and may be given in doses of from gr. J to gr. ^, 
and repeated if the suffering is severe. The bowels should 
be acted on by some mild purgative, and quinine in doses 
of from gr. 1 to gr. 3 ordered two or three times a day. 

For the relief of the neuralgic pains, which are often so 
persistent after the rash has completely passed away, the 
painful parts may be gently ruobed with the liniment 
aconiti cum belladonna (F. 33), and the tinct. cannabis 
Indicae, in doses of from iy\^5 to TT\ 15, may be prescribed 
two or three times a day, with an opiate or subcutaneous 
injection of morphia at bedtime if the neuralgia is suffi- 
cient to prevent sleep. Dr. Bazin " gave arsenical prepa- 
rations with success in the obstinate neuralgia consecutive 
to herpes zoster, and so accomplished cures which had 
resisted narcotics, narcotico-acrids, and cauterization."t 

If all remedies fail, the supra-orbital nerve may be 
divided subcutaneously. The relief, however, from this 
operation is unfortunately frequently only temporary, but 
it may be repeated, or a piece of the nerve may oe excised; 
The patient should be cautioned that if the operation is 



* Royal London Ophthalmic Hospital Reports, vol. v. p. 192. 
+ Trousseau's Clinical Medicine, Sydennam edition, vol. ii. 
p. 296. 
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n the parts supplied 
FiQ. 82. 




Fig. 82 was drawn from tlie pbotograpli of it patient 
sL 65, who had "uflpreJ from an Httack of Herpes 
f rontalia, tiro jears bcfure coming under my care, Tbe 
attack waa uahereii in and ancompanied by pain, and 
since the cicatrization of the herpetic Horeetlierehae been 
coDfllant pain, never abeent, but vairing in intensity. 
The pain was etrictly conBn«d to the right side of the 
head, most acute over the brow, and of a lesa degree in 
the conrse of tbe inira-orbilal branches. One aide of 
the for^bead, as represented in the woodcut, waa white 
from denae cicatricial tisane, which had filled up tbe 
sores canssd by the herpetic eruption. The Bcara wei'e 
limitadtoonelialf of the forehead, as if a line had been 
drawn down the iniddja line of the forelicaci and noae. 
To relieve tbe eicaaaive pain from which she Buffered, 
1 excised about three-quarters of an ioch of the supra- 
orbital nerve, acd divided subcutaneoualy the infra- 
orbital as it passed out of the foramen. The side of tlie 
head was numbed after the operation, but the relief of 
pMn was complete. The Hubcutaneous division of the 
lufra-orbital nerve had to be repealed, but afier each 
operation she was much relieved." 



• Medical Times and Gazette, 1878, vol. i. p. 137 . 
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CHAPTER XI. 
DISEASES OF THE ORBIT. 

Protrusion of the Globe — Proptosis — Exophthalmos — is 
a Bymptom common to all the diseanes within the orbit. 
The extent and direction of the bulging of the eye is 
determined by the character of the affection, and the part 
of the orbit from which it originates* When the proptosis 
is slight it is often difficult to decide whether the pro- 
trusion is real or only apparent, as any oedema of the lids, 
or of the conjuDctiva of the globe will give a prominent 
appearance to the eye. 

To Ascertain or Measure the Degree of Protrusion of an 
Eye. — The patient should be seated in a chair with his 
head thrown backwards, whilst the surgeon, standing 
behind him, raises the two upper eyelids with one finger 
of each hand, and at the same time directs the patient to 
look downwards towards his feet. From this position, 
above aud behind the patient, the surgeon can glance 
down the face and contrast the level of the two eyes with 
each other, and compare their prominence with the pro- 
jecting brow, or with the side of the nose. 

Abscess of the Orbit may be caused by blows on the 
eye ; by penetrating wounds of the orbit ; or by any 
violence producing fracture of its bony walls; by the 
lodgment of a foreign body in the orbital cellular tissue ; 
or occasionally by the extension backwards of a suppura- 
tive inflammanon of the lids, or of the tissues in immediate 
contiguitv with the eye, no matter how induced. Inflam- 
mation of the cellular tissue of the orbit (orbital celluUtis) 
brought on from any cause may terminate in abscess of 
the orbit. Caries, necrosis, or oroital periostitis may like- 
wise lead to orbital abscess. 

Abscess of the orbit may be either acute or chronic. In 
the former the inflammatory symptoms generally rapidly 
follow the injury ; they are sharp and quick in their pro- 
gress, pus is soon formed, and, independently of the 
history of the case, unmistakable evidence of its presence 
is afforded by the pain, heat, redness, and swelling. Occa- 
sionally, however, there is a variable interval of a week or 
more of perfect quiet and freedom from pain after the 



ABSCESS OF THE ORBIT. 345 

inmry before any premonitory symptoms show them- 
selves ; but when once started, their course is equally 
acute and rapid. 

Symptoms of Acute Abscess of the Orbit. — Deep-seated 
pain in the orbit extending around the brow, worse at one 
time, better at another, but never absent, and steadily 
increasing in severity. Any pressure on the eye, or even 
moving it, aggravates the pain. The eyelids become red, 
shining, and oedematous ; and the conjunctiva of the lids 
and globe vascular, swollen, and chemosed. The eye is 
now observed to protude slightly beyond the level of the 
other, and this protrusion increases as the disease advances 
and the pus makes its way to the surface. The displace- 
ment is usually not directly forwards, but more or less 
downwards and outwards, or downwards and inwards, 
according to the situation of the abscess within the orbit 
and the part of the eye on which it presses. With the 
increasing protrusion of the globe the sight becomes 
more or less impaired from the strain which is being 
exerted on the optic nerve. The orbital fold of skin above 
the lid becomes obliterated, and the upper lid so swollen 
and stretched in front of the bulging eye that it cannot 
be raised by the patient. Over the most prominent part 
of the swelling a careful examination with the fingers 
will detect fluctuation. The most usual spot for the matter 
to point is rather to the inner side of the interval 
between the supra-orbital ridge of the orbit and the 
upper border of the globe. Occasionally the suppuration 
may be more or less confined to one or other side of the 
orbit, and this will in a great measure determine the site 
at which the pus will endeavour to make its exit ; either 
tjjie inner, outer, or lower side of the eye may be the part 
selected. When the abscess is a small and limited one, 
there may be little or no displacement of the eye. 

With all these local symptoms there is always con- 
siderable constitutional disturbance. The skin is hot and 
dry, the patient has occasional rigors, he is restless, and 
his sleep is broken from pain. 

In chronic abscess of the orbit the symptoms are often 
masked by the very slowness with whicn they develop 
themselves, and by the absence of any severe pain. It 
frequently happens that the patient does not even seek 
advice until an increasing protrusion of the eye and 
a somewhat corresponding giminution in vision excite 
alarm. 
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Chronic abscess of the orbit is often most difficalt to 
diagnose, and may easily be confounded with a recnr- 
rent fibroid, or some soft orbital tumour, the elasticity 
of which closely resembles fiactuation. The exciting 
cause of the abscess may have been an injury inflicted at 
some distant period, which has been forgotten, and from 
which the patient thought he had completely recovered ; 
or the slow progress of the disease, and the comparative 
and in many cases complete absence of pain during its 
early stages may make it difficult, if not impossible, for 
the patient to give a correct account of how or when it 
commenced. When doubt exists as to the true nature of 
the case, an exploratory incision should be made into the 
tumour, and the surgeon should be prepared to act at 
once on the information it will afford him. If it is 
an abscess, the incision should be enlarged sufficiently to 
give a free exit to the pus ; but if, on the other hand, it 
should prove an orbital tumour, it should, if practicable, 
be removed without any further delay. 

Treatment of Abscess of the Orbit. — As soon as it is 
clear that pus has formed, and that the protrusion of the 
eye, if there be anv» is due to its presence in the orbit, a 
free opening should be made for its escape. The site for 
making the incision should be that spot where there is 
the most distinct swelling and fluctuation, and where the 
pus has a tendency to point. After a free vent has been 
given to the pus within the orbit, a warm linseed-meal 
poultice should be applied, and care should be taken that 
the wound is kept open by examining it daily, and, if ne- 
cessary, by passing a probe along the course of the incision 
to prevent tne cut edges from uniting. It not unf requently 
happens after an abscess of the orbit that the wound 
from the incision only partially closes, and a long sinus 
remains from which a slight purulent discharge continues 
to drain. When this is the case, and when no fragment 
of necrosed bone can be detected by a probe to account 
for it, the use of a stimulating injection, such as zinci 
sulphat. gr. 2 ad aqusB 5 1, thrown into the sinus with a 
glass syringe \twice a day, will often prove of great 
benefit. If, however, a portion of dead bone is felt 
with the probe, time must be given to allow of its 
becoming detached, or at least partially loosened from 
the living structure ; and then, after enlarging the orifice 
of the sinus, it may be removed with a pair of sequestrum 
forceps, first using, if necessary, a gouge, or an elevator, 
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or a pair of fine-cutting bone forceps to separate any 
portion of bone which may be holding it. 

Feacturbs op the Bones op the Orbit may be caused 
by blows on the head, or by the impaction within its 
cavity of a large foreign body, one extremity of which 
has passed through the orbital walls into the antrum or 
the posterior nai'es. When the fracture extends into the 
frontal or ethmoidal cells, there is generally emphysema 
of the cellular tissue of the lids and the surrounding 
parts. This arises from the patient forcibly driving the 
air through the broken cells when he blows his nose. 
Fracture of the orbit is often associated with fracture of 
other portions of the skull, and in such cases it fre- 
quently happens that the contusion or laceration of the 
brain produced by the blow is sufficient to cause death, 
independently of the injury which the cranial bones have 
sustained. 

There is, however, one form of fracture which is con- 
fined to the walls of the orbit, and which is very fatal. It 
is caused by direct violence, and is commonly produced 
by a forcible thrust in the eye with a sharp or semi-blunt 
pointed instrument, such as the points of a pair of 
scissors, the end of an umbrella or a foil, or by the stem 
of a long tobacco-pipe. The orbit is penetrated, and the 
end of the stick, or whatever it may be, is thrust against 
its roof or the upper part of its inner wall, which it in 
some cases fractures, whilst in others it breaks its way 
through the bone and penetrates the substance of the 
brain. From such an injury the patient seldom recovers: 
even when the bones are broken, but not penetrated, the 
sharp splinters usually create such irritation of the brain 
and its membranes that a fatal result ensues. One pecu- 
liarity of this accident is, that its severe nature is apt to 
be often overlooked ; the external wound may be small, 
the immediate symptoms may be trifling, and the patient, 
if a mechanic, may be able to continue his work for some 
hours, or it may be for two or three days, before his con- 
dition obliges him to desist. Symptoms of inflammation 
and suppuration may then come on, coupled with those of 
cerebral or meningeal irritation ; the patient may pass 
rapidly from slight delirium to complete coma, and die in 
a period varying from a few days to two or three weeks. 

Treatment of Fractures of the Orbit. — Fracture of the 
orbit requires the same treatment as fracture of any other 
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portion of the bones of the akull, with the exception that 
even if there is reason to believe that a fragment of one 
of the orbital bones may be pressing injuriously on the 
braiU) no operation can be attempted to dislodge it. 
Absolute rest, both mental and bodily, should be en- 
joined in all cases where a fracture of the orbit is suspected. 
The patient should be kept in bed, and cold water dress- 
ings, or an india-rubber bag of ice should be laid over the 
eye and brow of the injured side ; and the bowels should 
be freely acted on by a brisk purgative. All stimulants 
should be forbidden, and a limited, diet should be ordered. 
If there is much pain in the head, six or eight leeches 
should be applied to the temple, and these may be re- 
peated in twenty-four hours if the symptoms become 
more urgent. 

Foreign Bodies in the Obbit. — The lodgment of a 
foreign body within the orbit is one of the most dangerous 
accidents which can be met with in ophthalmic practice, 
as it not only always involves a serious risk to the eye, 
but it places even the life of the patient in considerable 
jeopardy, and in some instances has caused death. It 
may prove hurtful to the patient both by the immediate 
and secondary effects it is liable to produce. 

The immediate effects which may arise from the lodg- 
ment of a foreign body in the orbit are : — 

1. In its passage into the orbit it may either injure the 
parts within the eye, or rupture its external coats. 

2. Although the eye itself may escape injury, the optic 
nerve may be wounded, and absolute blindness follow. 

3. It may injure the walls of the orbit either by pene- 
trating them or by causing fracture. 

The seconda/ry effects which a foreign body within the 
orbit may excite are : — 

a. If a foreign body has escaped observation, and has 
been allowed to remain buried m the orbit, it may excite 
orbital cellulitis and abscess. This may lead on to a 
general inflammation of the globe, which may end in 
great impairment of vision, or in complete destruction of 
the eye from suppuration. 

jS. As a consequence of the orbital inflammation, a 
portion of the bones of the orbit may become necrosed. 

y. The inflammation may extend backwards along the 
periosteum lining the orbital walls to the membranes of 
the brain, and destroy the patient by meningitis, tetanic 
convulsions, or abscess of the brain. 



FOREIGN BODIES IN THE ORBIT. 349 

A foreign body generally enters the orbit somewhere 
between the upper or inner side of the eye, and the roof 
or inner wall of the orbit ; but cases are frequently met 
with where it has passed in at other points around the 
eye. If small, it usually buries itself in the loose cellular 
tissue of the orbit ; but occasionally it becomes fixed by 
either penetrating the ^lobe, or by partially entering one 
of the frontal or ethmoidal sinuses, or the antrum, or by 
becoming in some way wedged between the globe and its 
external muscles. 

Fio. 83. 




Fig. 83 represents a piece of stick which I removed 
from the orbit of a child tnree years of age. Seven weeks 
previously, whilst riding in a perambulator, the child fell 
with his face on to the point of a stick, with which he 
was playing, A piece of it penetrated the orbit, and the 
grandmother said she believed she had removed the whole 
of it. On admission into the hospital there was complete 
ptosis of the left eye, the globe was protruded a quarter 
of an inch, and fixed in the centre of the orbit, from 
palsy of all the ocular muscles ; the pupil was widely 
dilated, and as far as could be made out, the eye was 
blind. At the inner and lower part of the orbit was a 
small fistulous opening, from which there was a thin 
discharge. Although I could not detect a foreign body 
with a probe passed along the sinus, yet the symptoms 
all pointed to the presence of one in the orbit. I there- 
fore made an incision into the lower part of the 
orbit, and succeeded in removing a piece of stick exactly 
corresponding to the woodcut. The child rapidly re- 
• covered, and in four days leftr the hospital. The protru- 
sion of the eye subsided, the levator palpebrse and 
ocular muscles gradually regained their power, and in 
three weeks the lid was open, and the movements of the 
eye almost restored ; but the sight was lost.* 

It is very remarkable how oft^n a foreign body has 
been lodged in the orbit or adjacent cavities without the 
patient having suffered any great inconvenience from its 
presence. 



Jjancet, Sept. 15, 1877. 
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In No. 4 at^ the Ophthalmic Bevietn, page 337, Mr. 
BrndeueU Carter has related a ver; remarkable case, in 
which a large piece of an iron hat-peg was impacted in 
the orbit and antmm of the opposite side, and remained 
there for a nnaber of days withoat the patient being 
aware of its preeence. It was then extracted, and the 
man made a rapid recovery without anj impairment of 
the B'^t of the eye. 

In rebrnary, 1869, I extracted from a. patjent, tot. 
twenty-eight, the breech of a muzzle-loading (ran, which 
had been impacted for twelve years in the right frontal 
sinna and npper part of the nose. The following is the 
history of tne case: — 

The man Btst«d that twelve jeitra preiiouelj' bin gun burst 
wliiliit Bbootiag wild fowl, and produced a severe wound between 
the eyes, and many emaller onee on his face. He was laid up 
for four months, during which time both ejes became inflamed and 
(he sinht of the left was nearly deatniyed. He was attended 
throuph his illneSB by aesera] medical men, but they never found 
nor dill thej appear to suspect the preaenre of a foreign body. Ue 
fiiBt detected something loose in the noatrtl about two years and 
a half before he cume under my care, nben admitted into the 
Middleaex Hospital a deep scar was Been between the' frontal 
Mnnaea, and tbo upper port of the right side of tlie noee was 
Bwollen, There was an offensive discharge from the right nostril, 
and the right eye waa more prominent than tbe leit. On ex- 
amination with the finger in Ike nostril a 
Fid. 84. hard and movable body was felt to be 

lodged beneath the scar and iu the upper 
part of the right nasal cavity, and Irom 
the metallic touch it gave to the probe I 
concluded it to be a portion of the gun- 
barrel. I first tried to remove this bard 
mass with a pair of alriing forceps intro- 
duced through the noetril; but failing; to 
accomplish this, I laid open the right 
cavity of the nares bj eu incision carried 
through the nostril along the fold which 
forms the line of demarcation between the cartiTage of the nose 
and face, The piece of iron waa then seized with the forceps, 
and, after coneicmrable traction, removed; it weighed an ounce 
and a quarter, and was covered with a thin layer of rust. The 
wotmd was united with two line suturee. The palieat recovered 
without a bad symptom, and in a week left the hospital. 

Tlie vroodcul (Fig. 84) represenU the actual bize and shape of 
the screw breech of the gun. 
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Treatment of Foreign Bodies in the Orbit — Whenever 
it can be clearly established that a foreign body is im- 
pacted in the orbit, the treatment is to endeavour to 
remove it as soon as possible. To this rule, however, 
there are exceptions; and these are when the foreign 
body is a small shot, or a fine scale of metal which maj 
have flown off from a rivet and passed into the orbit 
without injury to the eye. The almost impossibility of 
finding a small object in a mass of cellular tissue forbids 
the attempt to hunt after it. If it can bo easily felt with 
a probe introduced through the wound it should be re- 
moved, but no lengthened exploratory operation should 
be attempted with the view of seekmg for it. Such a 
proceeding would probably excite more irritation than 
would arise from the presence of a small metallic body in 
the orbit. It should also be remembered that small 
masses of metal may be often embedded in the cellular 
tissue of any part of the body without producing a 
symptom of irritation, and that they may remain there 
for many years without causing any disturbance. 

Having ascertained by a careful investigation that a 
foreign body is in all probability embedded in the orbit, 
the following operation for its removal may be per- 
formed : — 

The outer canthus should be freely divided, either by a 
pair of scissors or with a scalpel, to allow of the upper 
lid being completely turned up, or the lower one drawn 
down, according to the locality in which the foreign body 
is lodged. If it has entered the orbit dbove the globe, the 
upper lid is to be raised, and the reflection of conjunctiva 
between the lid and the eye is to be divided over the spot 
where the foreign body is suspected to be lying. A probe 
or the little finger may then be passed through the wound 
into the orbit by the side of the eye, and having felt the 
object it may be seized and drawn out with a pair of 
sequestrum forceps. When the foreign body has entered 
the orbit below the globe, the lower lid must be drawn 
down and the lower ocnlo-palpebral fold of conjunctiva 
must be divided, but the remaining steps of the operation 
are the same as those already described. 

If the foreign body has become entangled with one of 
the recti muscles, or from any other cause one of them 
should interfere with its easy withdrawal from the orbit, 
it is better at once to divide the muscle with a pair of 
scissors as close as possible to the globe, rather than to 
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use any force to overcome the resistance it may be 
causing. 

Penetrating Wounds of the Orbit are always serious. 
The exact injury which has been inflicted can often be 
only surmised, and time is required for the manifestation 
of symptoms before either a correct diagnosis or prognosis 
of the case can be formed. The instrument which has 
caused the accident should be examined to see if an^ frag- 
ment of it has been broken off and left behind m the 
orbital cellular tissue, and the direction in which it pene- 
trated the orbit should be noted. The patient shordd be 
kept under careful supervision for some days, so as to 
enable the surgeon to treat from the onset any unfavour- 
able symptoms that may arise. Even when no injury has 
been inflicted to the bones of the orbit, orbital celluhtis 
and abscess are very apt to ensue. 

Periostitis of the Orbit is usually chronic, but small 
portions of the orbital periosteum are occasionally acutely 
mflamed. Acute diffuse periostitis rarely if ever affects 
the orbit. 

Chronic periostitis of the orhit is nearly always syphilitic. 
It usually leads to the formation of nodes or the effusion 
of lymph beneath the periosteum. The most frequent 
position of the nodes for which the ophthalmic surgeon 
IS consulted is on the frontal bone just over the brow ; 
but they sometimes occur within the orbit and give rise 
to grave symptoms. The nodes of the flat bones usually 
differ in their progress from those which are so com- 
' monly seen on the tibia and other long bones ; for whereas 
in the latter they frequently ossify and form bony pro- 
jections, in the former (the flat bones), and especially in 
those of the skull, the effused lymph often softens, and 
pus is formed beneath the periosteum, and a portion of 
the subjacent bone either exfoliates or becomes carious. 

Syrmtoms. — Dull aching pain, which is worse at nights, 
when it is usually sufficiently severe to prevent sleep ; 
swelling of the part, evident to the sight and the touch 
when it occurs over the superciliary ridge ; but when the 
periostitis is within the orbit, the swelling is Indicated by 
the impaired motions of the eyeball, or by paralysis of 
one or more of its muscles, if the node is in a locality 
where the ocular nerves can be affected by it ; and if the 
swelling is large, there is some protrusion or displace- 



i 



PERIOSTITIS OF THE ORBIT. 853 

ment of the eye. If the node within the orbit should 
soften and pus be formed, all the symptoms which cha- 
racterise orbital abscess will gradually develop themselves, 
and after the matter has been evacuated a chronic dis- 
charge will probably continue until some portion of the 
orbital bones has exfoliated. 

Treatment. — In chronic orbital periostitis there is gene- 
rally a past history of syphilis, possibly dated back many 
years; but when this cannot be obtained, the surgeon 
must use his own judgment as to the patient's veracity, 
and treat the case accordingly. The most useful medicine 
is the iodide of potassium, which should be given in the 
first instance in doses of from gr. 3 to gr. 5 three times a 
day ; but if these fail to do good, they may be increased 
up to gr. 8 or gr. 10. To relieve pain and favour the ab- 
sorption of the effused lymph, the unguent, hydrag. cum 
belladonna (F. 123) may be rubbed into the brow, and left 
on during the day. When the pain is very severe, a sub- 
cutaneous injection of gr. \ to gr. \ of the acetate of 
morphia (F. 29), or gr. 5 of the pil. saponis cum opio, 
may be given at night. If these remedies fail, a mixture 
with iodide of potassium and perchloride of mercury 
(F. 96) may 'be ordered. If tiie node within the orbit 
soften, and pus be formed, an opening should be made 
to give vent to it ; and if a chronic discharge continue, 
and this be found dependent on a portion of dead bone 
not yet exfoliated, the sinus should be syringed out twice 
a day with a little tepid water, or with a very weak solu- 
tion of carbolic acid, about 1T1 3 ad aquaB ^1. As soon 
as the probe detects that the bone is loosened, the sinus 
should be enlarged and the exfoliated piece be removed 
with a pair of forceps. 

Acute Periostitia of the Orbit is an acute inflammation 
of a portion of the orbital periosteum which may have 
been detached from the bone or otherwise injured by some 
penetrating wound of the orbit, or may have become 
secondarily affected during an attack of orbital cellulitis. 
It is accompanied by severe pain and by the formation 
of pus, which will give rise to all the symptoms described 
in the Section Abscess op the Orbit. The pie6e of bone 
which is subjacent to the inflamed periosteum usually 
perishes, and a discharge of fetid pus continues to drain 
through the external wound by which the matter was first 
evacuated, until the dead bone is detached from the 
living and removed from the orbit. 

A A 
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Treatment of Acute Periostitis of the Orbit. — When it 
is traumatic, or is due to orbital cellulitis, the application 
of linseed-meal poultices and warm fomentations give the 
ihost relief during the acute suppurative period. As soon 
as there is reasonable evidence that pus has formed, an 
incision should be made into the orbit to give exit to it. 
For the chronic discharge kept up by the presence of dis- 
eased bone, see Treatment op Chronic Periostitis of 
Orbit, page 353. The patient should be ordered tonics, 
stimulants, and a liberal diet. The disease is very de- 
pressing, and it is not specific ; iodide of potassium and 
mercurials are therefore contra-indicated. 

Necrosis and Caries of the Orbit. — Necrosis of a 
portion of one or more of the orbital bones generally 
arises from periostitis induced by an injury, or by an 
acute orbital abscess ; whereas caries is usually produced 
by some constitutional taint, such as syphilis or struma. 
In the two preceding sections it is shown that both caries 
and necrosis may follow inflammation of the periosteum 
of the orbit. Caries of the malar bone is, however, more 
frequent than caries of the orbit, and it is a form of the 
disease which the ophthalmic surgeon is frequently called 
upon to treat, as it is the cause of a very troublesome 
ectropion. 

Treatment — For necrosis no permanent cure can be 
effected until the piece of dead bone has been removed. 
Time should be given to allow of its being loosened from 
the living structures, and then, guided by a probe passed 
through the sinus by which the discharge escapes, an 
incision should be made down to the necrosed bone, 
which should be removed with a pair of fine bone forceps. 
For caries the treatment is different. True caries is 
strictly ulceration of bone, or, in other words, a degenera- 
tion of the bone particles, which are thrown on, and 
may often be detected in the discharge. As in ulcers 
of the skin, the object of the treatment is to restore 
healthy action, and. thus produce cicatrization. This 
may be aimed at by constitutional and local treatment. 
Where there is a syphilitic taint the iodide of potassium 
with iron (F. 90), or the iodide and bromide of potassium 
combined (F. 95), or other anti-syphilitic remedies may 
be given ; but when the disease may be attributed to a 
strumous diathesis, cod-liver oil, the syrup of the iodide 
or hypophosphite of iron will generally do good, and 
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especially if at tbe same time the patient can obtain sea- 
air and a nutritious diet, of which milk and eggs form a 
part. 

The best local applications are the lotio rubra (F. 62) ; 
a lotion of carbolic acid (F. 64) ; or of chloride of zinc 
gr. 1 ad aquas J 1. They should be injected np the sinus 
by a glass syringe twice a day ; and if one lotion causes 
too much irritation, another should be substituted. If, 
however, all these remedies fail, a cure may be often ac- 
complished by making an incision down to the carious 
bone, and gouging away the soft and diseased structnre. 
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There are three forms of aneurism which may be met 
with in the orbit — 

1. The tme and the false aneurism. 

2. The diffuse or consecutive aneurism. 

3. Aneurism by anastomosis. 

L^TA-e True cmd False Aneurism, — By the term trv^ 
is understood a simple circumscribed dilatation of the 
three coats of the artery ; whilst the title false is im- 
properly applied to the most nsual form of aneurism, in 
which the middle and internal coats have given way, and 
the sac is composed of the external or cellular coat. 
The artery within the orbit which is affected by aneurism 
is the ophthalmic, or in exceptional cases one of its 
branches. 

SynvptoTns of Anewrism of the Ophthalmic Artery. — 
Protrusion of the eye, but if the vessel has not burst, the 
exophthalmos is not extreme; pulsation of the globe, 
sometimes visible, but nearly always to be felt with the 
finders on the eye ; and, lastly, the sense of pulsation and 
whirring noise which is experienced by the patient, and 
may be generally detected by the medical attendant by 
placing a stethoscope over the eye, or on the side of the 
temple. There is often an absence of pain, and the dis- 
ease may pass for a long time unnoticed, until from some 
hidden or accidental causes the vessel gives way, and 
then the suffering becomes extreme, and the symptoms 
exaggerated. 

A case is recorded by the late Mr. Guthrie of aneurism 
of the ophthalmic artery of both sides. The disease was 
diagnosed during life and verified after death, when '* an 

▲ a2 
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aneurism of the ophtbalmic artery was discovered on each 
• side, of aboat the size of a large nut." .... " The 
disease existing on both sides, prevented an operation on 
the carotid being attempted, to which, indeed, the patient 
would not have submitted.*** 

Mr. Nunneley has also reported the post-mortem ex- 
amination of a patient wh ose right common carotid he 
tied for the relief of orbital aneurism. The operation was 
performed in August, 1859> and the woman died of serous 
apoplexy on February 27, 1864. " On the right side of 
the sella turcica was found a circumscribed aneurism of 
the ophthalmic artery, just at its origin, as large as a 
hazel-nut, which was filled with a dense solid red clot.'*t 
Cases have been recorded of aneurism of the central 
artery of the retina. In a patient under Dr. G. Sous, of 
Bordeaux, the disease was diagnosed during life by the 
ophthalmoscope, the distended vessel appearing as an ovoid 
tumour on the left optic disc. J 

2. The diffuse or consecutive aneurism occurs when an 
artery has been ruptured either from injury or disease, 
and a sac is formed for the extravasated blood by a con- 
densation of the surrounding tissues, with which sac the 
artery communicates. This is the most frecjuent form of 
orbital aneurism. It may arise from an injury, such as 
a blow on the side of the head ; or it may come on from 
the accidental bursting of a true or false aneurism of the 
ophthalmic artery, or from th'e sudden giving way of one 
of the vessels in an aneurism by anastomosis. 

The syni/ptoms which indicate the lesion of an arteiy 
within the orbit are, sudden severe pain, followed by red- 
ness and swelling of the lids, oedema of the conjunctiva, 
and protrusion of the globe, with limitation of its move- 
ments. There is usually, in addition, noise in the head, 
compared by one patient to the whirring sound of a steam- 
engine or thrashing-machincand by another to the blowing 
of a pair of bellows. This thrill is audible to a bystander 
through a stethoscope placed over the eye, or on the side 
of the temple. A slight pressure of the fingers on the eye 
will detect pulsations synchronous with those at the wrist 
In some cases a distinct pulsating tumour may be felt in 



* Lectures on the Operative Surgery of the Eye, p. 158. 
t Medico-Chirurgical Transactions, vol. xlviii. 1865. 
X Annales d'Oculiatique, 1866. 
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the upper region of the orbit ; but in others, there is a 
marked absence of anything like a circumscribed swelling. 
Stooping or bending^ the head downwards aggravates 
all the symptoms. Pressure on the common carotid at 
once arrests pulsations and causes a diminution of the 
proptosis. 

The suddenneejB of the first symptoms is well illustrated 
in the following extracts from three of the reported cases : — 
Mr. Travers,* m the account of the patient whose caro- 
tid he tied successfully, says, ** she felt a sudden snap on 
the left side of her forehead, which was attended with 
pain." 

Mr. Dalrymple, in citing the history of the case in 
which he ligatured the carotid for aneurism of the orbit, 
uses the patient's own words i " The attack was sudden — 
instantaneous .... hearing a noise as of the cracking 
of a whip, and feeling at the same moment an extra- 
ordinary kind of pain in the globe of the left eye, she 
awoke in great alarm and leapt out of bed."t 

Lastly, in the report of one of Mr. Nunneley's cases, 
in whicn he tied tne carotid, it is stated that " as she 
stooped down to take off her shoe, she suddenly felt 
something give way in the left eye, as the crack of a 
gun.**J The poor woman died on the sixteenth day after 
the operation, and on making a post-mortem exammation 
there was found ** a small circumscribed aneurism of the 
carotid artery, just as the ophthalmic branch is given off, 
which at its origin was partly surrounded by the coagulum 
which had escaped from the vessel. This also pressed 
upon the cavernous sinus ; hence, probably, the intense 
congestion and protrusion of all the structures within the 
orbit. § 

In each of these three cases a series of distressing symp- 
toms followed immediately on the first indication that 
some vessel within the orbit had ruptured. 

IVeatmemt of True, False, and Diffuse Aneurisms within 
ilie Orbit — Tnere are only two methods of dealing with 
such cases — 

(1.) By digital compression of the carotid artery. 

(2.) By ligature of the vessel. 



* Medico-Chirurgical Transactions, vol. ii. 1811. 
f Ibid., vol. vi. 1815. J Ibid., vol. xlii 1859. 

§ Transactions of the Pathological Society, vol. xi. p. 8. 
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In all oases where it is practicable digital compressioD 
should b6 first tried. 

In July, 1856, a female* patient with aneurism of the 
ophthalmic artery, under Professor Gioppi, of Padua, was 
successfully treated in this manner. " A second case, in 
which a formidable aneurism of the ophthalmic artery, in 
a patient the subject of aortic and cardiac disease, was 
cured by digital compression, was published in 1858 by 
Drs. Yanzetti and Scaramuzza."* it is not necessary that 
the compression should be continuous — it may be inter- 
mittent, being applied only five or ten minutes at a time, 
according as the patient can bear it. If this treatment 
fails to effect a cure, the carotid should be tied. It is an 
operation which has been frequently performed and with 
good success. 

3. Aneurism by Anastomosis is usually congenital, al- 
though it may not be detected until by its increased 
growth it has made itself manifest by extending beyond 
the orbit. It consists of a morbidly developed network 
of capillaries in the subcutaneous cellular tissue, forming 
a prominence beneath the skin, which increases in size, 
and is rendered turgid by laughing or crying. To the 
touch it has a tough, doughy feeling, quite distinct from 
fluctuation. 

Treatment, — When the vascular growth is of limited 
extent, and is only a short distance within the orbit, it 
may be surrounded subcutaneously with a ligature and 
tied. The same proceeding may be adopted to a portion of 
a growth of a larger size which extends beyond the orbit 
There are, however, cases to which this plan of treatment 
is inapplicable, as when the growth pulsates, is of great 
dimensions, bulges the eye, and is rapidly increasing. 
For such tumours the effect of temporary pressure with 
the finger on the carotid should be tried, and if this 
succeeds in arresting the pulsations and in reducing the 
fulness of the growth, the artery should be ligatured. 
Mr. Haynes Walton succeeded in this manner in curing 
a large aneurism by anastomosis in a child four n&onths 
and three weeks old. After the operation, the protrusion 
of the eyeball was sensibly diminished, and the child re- 
covered without a bad symptom.f 



* Holmes's System of Surgery » vol, iii. pp. 423, 424. 
t Haynes WaltoDj On the Surgical Diaeasea of the Eye,. 2nd 
edition) Pi 230* 
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Dr. AltliauB speaks Highly of the success he has 
obtained from the electrolytic treatment of vascular 
growths.* Although in his book on this subject he has 
not related any cases of large aneurism by anastomosis 
in which he has used electrolysis, yet it is a remedy which 
fairly commends itself for trial before resorting to liga- 
ture of the carotid. 

The plan of injecting yascular tumours of the orbit 
with coagulating fluids, such as a solution of tannin 
or of perchloride or persulphate of iron, is fraught with 
danger, and has terminated fatally in several cases. 

Yenous NiEvus OF TUE Okbit is a congenital affeotion% 
It may not become manifest until many months after 
birth, when by its increase of size it causes a bulging 
forwards of the eye. The diagnosis of this rare affection 
is obscure and difficult. There is protrusion of the eyei 
which varies in degree, being greater at one time than 
another, and increased by any strong emotion, such 
as crying or laughing. An examination with the finger 
round the orbit may fail to detect any tumour imme-^ 
diately within the orbital edge, the vascular growth being 
placed directly behind the eye and at the bottom of the 
orbit. If, however, the nsBvoid tumour has advanced 
sufficiently forward to be detected by the finger, it will be 
felt as a soft, cushiony, elastic mass, and will yield no 
pulsations. 

In some cases the naBvus of the orbit extends into the 
cellular tissue of one or both eyelids, producing a soft, 
dough V swelling which causes a partial closure of the lids 
over the eye. 

Prognosis. — 1. A venous neevus of the orbit may gradu- 
ally diminish in size as the child advances in years. 2. It 
may remain stationary, or its increase may be so slow as 
to occasion no serious inconvenience. 8. It may steadily 
or rapidly increase in size, so as to cause a protrusion of 
the &[lobe, and to such a degree as to induce suppuration 
of tne cornea, from the front of the eye being forced 
beyond the protection of the eyelids. 

Treatment. — There are two methods of dealing with a 
venous neBvus of the orbit, when, either from its size or 
rapid increase, active treatment is rendered necessary :— 



* Oa the Electrolytic Treatment of Tumours* 
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1. The superficial poftion of the growth which affects the 
lids may, when practicable, be ligatured subcutaneously ; 
or inflammatory action sufficient to induce coagulation 
of the blood within the vessels may be excited by prick- 
ing the tumour at many points with a needle-pointed 
cautery, made hot as often as may be required in the 
flame of a spirit-lamp. The deeper part of the vascular 
growth withm the orbit may be treated by the actual or 
galvanic cautery applied at two or three points through 
the integument close to the margin of the orbit. Mr. 
Spencer Watson has related in the 6th vol. of the 
" Transactions of the Clinical Society," a case of extensive 
venous nsevus of the orbit, which he obliterated partly by 
ligature, and partly by the use of the actual cautery to 
the tumour within the orbit. 

2. The nsBvoid tumour within the orbit may be excised. 
This operation, however, should not be attempted unless 
the growth is producing ^eat proptosis of the globe, 
sufficient to render active mterference absolutely neces- 
sary, and to justify the sacrifice of the eye, as before 
the venous tumour can be reached, the globe mnst be 
enucleated. After the removal of the eye the naevoid 
tissue should be drawn forwards with a pair of toothed 
forceps, and then rapidly cut away with a pair of blunt- 
pointed scissors curved on the flat. When the greater 
part of the vascular tissue has been excised, the bleeding 
will have probably diminished, and all further haemor- 
rhage may be an^ested by plugging the orbit with small 
pieces of sponge soaked in the liquor ferri persulphatis, 
and afterwards applying a firm pad of lint with a bandage 
over the closed lids. 

The injecting the vascular growth with astringent solu- 
tions is accompanied with great danger to life, as already 
stated in the preceding section, and should notbeattemptea. 

The following case of venons naevus of the orbit came 
under my care at the Royal London Ophthalmic Hospital, 
and was treated by excising the neevoid growth : — ^ 

On November 8tb, 1870, a little cliild, aged three years an<l two 
months, was brought to the hospital with a great protrusion of the 
left eye, and evidently sufiering considerable pain. The eye was 
bulged fully half an inch beyond the boundarv of the orbit, but 
the child was still able to close the lids over it. Tlie globe was 
projected directly forwards, and no turoonr could be felt with the 
finger around any portion of the circumference of the orbit. The 
cornea was perfectly clear, and the eye otherwise healthy. The 



EXOPHTHALMIC GOITRE. 361 

mother stated that the eye had begun to protrude about six 
months previously, but that the bulging had remained almost 
stationary until ten or twelve days before her application to the 
hospital, when, without any apparent cause, the protrusion of the 
eye became rapidly greater, and had since increased daily. 

As it was difficult to decide on the nature of the tumour, the 
child was kept under observation, and ordered to attend regularly 
as an out-patient. 

On November 18th, the child was admitted with the mother into 
the hospital, as the severity of the symptoms had greatly increased. 
The eye was much more bulged from the orbit ; it had lost the 
protection of the lids, which could no longer be closed over it, 
and from the consequent exposure, the cornea was beginning to 
suppurate ; the lower half of it was semi-opaque, and the con- 
junctiva of the globe was chemosed. The child was evidently in 
great pain, constantly moaning, and unable to sleep except in 
short snatches. To relieve the sufferings of the child, and also to 
obtain a correct knowledge of the growth l>ehind the globe, I 
decided to remove the eye. On dividing the optic nerve with 
the scissors, a copious stream of blood followed, and the tumour 
within the orbit at once collapsed to nearly one-half its former 
size. 

On examination, a vascular growth, composed of large veins, 
with a cellular matrix, was found to occupy the orbit. Drawing 
the nsevoid tissue out of the orbit with a pair of forceps, so as to 
keep it on tiie stretch, I excised the greater portion of it, leaving 
only a "^maU part of the tumour at the apex of the orbit. The 
cavity was then plugged with a small piece of sponge soaked in 
the liquor ferri perchloridi, and a compress to arrest further 
haemorrhage was applied over the closed lids with a flannel 
bandage. 

The child recovered without a bad symptom, and has since con- 
tinued well. 

EXOPHTHALMIC 60ITKE. — GRAVES^S DISEASE. 

The three symptoms which characterise this extraordi- 
nary affection are : exophthalmos of both eyes, enlarge- 
ment of the thyroid gland, and palpitation of the heart. 
To these may be added anaemia, derangement of the func- 
tions of one or more of the visceral organs, and a pecuHar 
capriciousness of temper ; bnt these signs are not diag- 
nostic, as they are common to other diseases. Exoph- 
thalmic goitre is more freqaent among women*, thus, 
" of fifty cases of this complaint collected by Withuisen, 
only eight occurred in males." * I shall first briefly de- 
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Hcribe the group of symptoms which mark the disease, 
and then refer to each in detail. 

Symptoms. — ^The first symptom is nsnally palpitation of 
the heart, which steadily mcreases, and is aggravated by 
mental emotion or exercise. The eyes seem to grow large^ 
and the friends notice that they begin to protrude, and 
the thyroid gland expands. The patient suffers from 
paroxysms of dyspnoea, with violent palpitations, and a 
sense of fulness of the eyes and throbbing of the carotids. 
Associated with these symptoms there is usually ansBmia, 
irregular action of the bowels, an uncertain appetite, and, 
if the patient be a female, amenorrhcea. Trousseau 
lays emphasis on the change of temper, which from 
being even becomes capricious and irritable, and is often 
the first indication of there being some constitutional 
malady. 

The Exophtlidlmoe, or protrusion of the eyes, is the 
symptom for which the ophthalmic surgeon is most fre- 
quently consulted, land it is the one which oftens causes 
the greatest amount of anxiety to the patient. As the 
disease advances the bulging increases, sometimes to such 
an extent as to prevent the lids from closing over the 
globes. When this happens, the eyes suffer from expo- 
sure and become liable to frequent attacks of infiammation. 
In a poor girl, ast. eighteen, who was under my care 'at the 
hospital, the eyes continued to protrude more and more, 
until at last, having lost much of the protection of the lids, 
both eyes became acutely inflamed, and both comeae sup- 
purated. 1 frequently see this patient, and so prominent 
are the shrunken globes, that although both are contracted 
to at least one-third of their original size, the lids when 
shut cannot cover them. Notwithstanding the prominence 
of the eyes, the sight is generally but little affected. 
In the case to which I have just referred, the girl 
could see to read and write well before her eyes became 
inflamed. 

HypeHrophy of the Thyroid. — The whole gland is 
usually enlarged, but, according to Graves, Stokes, and 
Trousseau, the right lobe is the more affected of the two. 
In three out of the four cases of exophthalmic goitre re- 
lated by Morell Mackenzie,* the right lobe was the larger, 
and in the fourth both lobes were equal. The increase 

* Transactions of the Clinical Society, vol. i. p. 9. 
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in the size of the thyroid is at first almost imperceptible* 
but after it has attained certain dimensions it is produc- 
tive of distressing symptoms from interfering with respira- 
tion when the patient is in the recumbent position. With 
the hypertrophy of the gland tissue there is dilatation of 
the vessels of the gland, and this can be easily recognised 
in severe cases by placing the hand over the thyroid, when 
it will be felt to expand synchronously with the pulsations 
of the carotids. 

Pcdpitation of the HeaH, — This is a very constant 
symptom, and usually the one which first attracts the 
patient's attention. Trousseau says : ** The valvular 
sounds are exaggerated, and are generally accompanied by 
a sofb systolic beUows-murmur, audible in the large arteries 
also. The carotids pulsate more forcibly than natural, 
and they as well as tne jugular veins have a share in the 
production of the sounds heard over the enlarged thyroid."* 
The palpitations appear in the early stages of the disease 
to be due to functional derangement, but in the latter 
there is frequently dilatation of the cavities of the heart. 

DerangeTnent of the Visceral Organs. — The appetite is 
variable — at one time good, at another almost wanting. 
The bowels are irregular in their action, one patient suf- 
fering from repeated attacks of diarrhoea, wh^st another 
is troubled witn fiatus and constipation. In females there 
is almost always amenorrhcea. Trousseau remarks : ** In 
the beginning, menstruation is only disturbed, but it is 
after a time completely suppressed, and hopes of a 
favourable issue are not to be entertained until this func- 
tion is perfectly re -established, "f 

Anaemia generally attends this disease, but it is by no 
means an essential condition, as exophthalmic goitre may 
exist in robust and fiorid-looking patients. 

Treatment. — Dr. Trousseau says : " I can from expe- 
rience recommend you to have recourse in this singular 
affection to bleeding, digitalis, and hydropathy.";]; The 
first and last of these remedies I have not tried, but di^<» 
talis I have frequently ordered, and always with benent. 
The iodide of potassium generallv fails to do good in 
these cases ; it depresses too much, and frequently in- 
duces iodism. From the usually anaemic state of the 



* Trousseau's Clinical Medicine, Syd. Soc. ed. vol. i. p. 546. 
t Ibid., p. 650. i Ibid., p. 688. 
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patient, iron would naturally be suggested, but with the 
rapid pulse wbicb mostly accompanies this disease, the 
dru{2[ 18 badly borne, and aggravates the symptoms. 
During the paroxysms of dyspnoea ice should be applied 
over the thyroid and over the preecordial re^on in an india- 
rubber ice-bag, and the tincture of digitalis ITI^ 10 to 11\^ 15 
prescribed every two or three hours, keeping a careful 
watch over the patient during its administration. In the 
intervals between the paroxysms small doses of the tinc- 
ture of digitalis, combined either with the mineral acids 
or with an alkali, according to the s])ecial indications of 
the case, will be found of service. If there is habitual 
constipation, the bitter waters of Pullna, Friedrichshall, 
or Kissengen may be also prescribed. In female patients, 
when there is scanty menstruation or amenorrhcea, means 
should be taken to restore the uterine functions. In 
cases which have resisted medicinal remedies, I would 
certainly try a course of hydropathy, mth the hope that 
by acting freely on the skin the patient may gain that 
relief which other treatment has failed to aftord. 

TUMOURS OP THE ORBIT. 

Tumours or the Orbit may be divided into three 
classes: — 

1. Those which originate within the orbit. 

2. Those which commence within the eye, and after- 
wards extend to the orbit; or reappear in the orbit 
after the eye has been excised. 

3. Those which have their origin at some site beyond 
the eye or the orbit, but have extended into the orbital 
cavity. 

It would be out of place to discuss in this manual the 
nature and progress of all the varieties of tumours which 
may affect the orbit, as nearly every form of tumour 
which may grow elsewhere may spring up also in this 
locality. I shall therefore allude only to those growths 
which have some special bearing on tne treatment to be 
pursued for their removal. 

1. Tumours which Originate Within the Orbit soon 
manifest their presence by the pressure they exert on the 
eye. As the growth advances, the globe is protruded in 
one or other direction, according to the position the 
tumour occupies in the orbit. All sight may be destroyed 
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by the presHnre on tho optic nerve, or by the stretching 
and extension of the nerve from the protrusion of the 
eye; or, if the eiophthalmoB is great, the lids may fail 
to cover the globe, and thecomeamayiilcerateBJidBlDngh 
from exposure. It is, however, often astonishing to nhut 
an eitent tho eye may be projected, and the optic nerve 
coneeqnentlj stretched, without prodncing any great im- 
pairment of vision ; and also how the lost sight will be 
regained after the eye has been restored to its proper 
position within the orbit by the removal of the morbid 
growtli. The tnmonrs which originate nithin the orbit 
may be benicii, recurrent, or malignant; and may be ex- 
tirpated with more favonrable prospects of success than 
those which first show themselves within the eye. 

Of the benign growths we have cysts of the orbit, and 
fibrous, bony, and cartilaginous tomours. 

Cyste of the orbit are of various kinds. The most fre- 
quent are the atheromatous and the steatomatoua ; but 

FiQ. 85. 
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serous, hydatid, and other forms of cysts are also met 
with in this locality. The most satisfactory method of 
dealing with cysts is to dissect them out, but this is 
often extremely difficult, and occasionally impracticable 
without sacrificing the eye. They sometmies so entwine 
themselves amongst the orbital muscles that it is hard 
to follow them ; and their walls are frequently so thin 
that they either pve way, or are punctured during the 
operation, and their contents having escaped, it becomes 
almost impossible to identify them from the structures 
in which they are buried. Unless the cyst is completely 
excised, it is liable to grow again. If the cyst is large, 
and on making an exploratory incision into it, its con- 
tents are found to be fluid, on<e or two strips of lint may 
be introduced into its cavity, after it has emptied itself, 
with the object of exciting sufficient inflammatory action 
to cause obliteration of the sac. Occasionally an orbital 
cyst will be found to contain hydatids, which may be 
either echinococei or cysticerci. 

Fibrous tumours usually grow from the peiiosteum of 
the orbit, to which they are attached by either a broad 
or pedunculated base. They are often situated near 
the edge of the orbit, from which with care they may 
be removed without injury to the eye. These tumours, 
when carefully dissected out with the portion of the 
periosteum from which they have sprung, do not re- 
appear. 

Bony and Cdrtilaginous Tumours. — The exact nature 
of these growths can only be ascertained by an explora- 
tory incision, when, if they are attached by a short 
pedicle, they may be removed. Occasionally, however, 
their base is so extensive, and their structure so dense, 
that it is impossible to take them away. For the ex- 
cision of these tumours the operator should be provided 
with small bone forceps, a bone chisel, a ^ouge, and an 
elevator^ as even when the pedicle is small, it may be im- 
possible to detach it without the use of some bone in- 
struments. In one case I succeeded in splitting off with a 
small bone chisel a bony tumour from the inner side of 
the orbit, which had a base } of an inch long and a :J of 
an inch wide. 

Of the m.alignant and recurrent growths which may 
originate within the orbit we have the varieties of sar- 
comad, the scirrhous and occasionally the meduUarr 
cancers. Most of the orbital tumours, however, which 
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have been called medullary cancers have been in adults 
soft sarcomas, and in children gliomas which have ex- 
tended from the eye into the orbit. 

Of the recun'ent growths the most frequent is the fibroid 
recurrent (the spiytdle or round-celled sarcoma). This 
tumour usually jjrows from the greater part of the peri- 
osteum lining the orbit, and can only be eradicated by 
completely extirpating it, and then destroying the whole 
of the surface from which it springs. This is best done 
by using the chloride of zinc after the tumour has been 
excised in the manner described at page 368 in the Section 
on Tkeatment of Orbital Tumours. These recurrent 
growths differ from the cancerous tumours in that they 
do not invade the lymphatics or affect the neighbouring 
organs. 

There is another form of fibroid tumour which is re- 
current, but in a different sense to the one just alluded 
to. It grows from only a limited area of the lining 
membrane of the orbit, it has a delicate investing capsule, 
and majr be pedunculated. When fairly excised with 
the portion of the periosteum to which it is attached, 
it does not return in the same locality; but it reap- 
pears in other portions of the body, generally selecting 
for itself some nbrous expansion from which to sprout. 
I have had one such case under my care, and as it is 
an example of a rather rare form of disease I will briefly 
quote it. 

In May, 1866, I removed from the left orbit of a lady a fibroid 
tumour of six years' growth. It was pedunculated, enclosed in a 
delicate capsule, and attached to a small portion of the periosteum 
of the outer wall of the orbit, which I also excised with the 
tumour. From this operation she rapidly recovered, and the eye, 
which had been considerably displaced, and impaired in vision, 
was restored to its noimal position, and soon regained much of its 
lost sight. In March, 1867, the patient returned to me on account 
of a tumour which occupied the whole of the hard and a portion 
of the soft palate of the left side . It was irregular in outline, but 
perfectly smooth and very elastic. It was first noticed about four 
or five months previously as a small swelling in the upper paii; of 
the left bard palate. For the complete removal of the disease 1 
excised the whole of the left side of the hard palate, and as much 
of the soft palate as was involved in the disease. From this ope- 
ration also the patient made a good recovery. In October of the 
same year she again came to me : the disease had recuired on 
the hard palate of the right side. There was also a fibroid tumour 



368 DISEASES OF THE ORBIT. 

in the parotid region on the same side of the face, which had 
existed some years, and had now hegun to increase in size. I 
accordingly removed with the gouge the tumour in the palate, 
scooping away the periosteum and the corresponding portion of 
hone to which the growth was attached, and excised the parotid 
tumour. From this operation the patient soon recovered, and up 
to the present time, March, 1880, she has continued without a 
recurrence of the disease. 

2. The Tumoubs which first commence Within the 
Ete, and attebwabds Extend to the Orbit ; or Be- 
APPEAR IN the Orbit apter the Eye has been Excised, 
are the sarcomas and melanotic sarcomas of the choroid, 
and the retinal gliomas. (See Intra-Ocular Tumours, 
page 196. For treatment, see next Section). 

3. Tumours which have their Origin at some site 
Beyond the Eye oa the Orbit, but have Extended into 
THE Orbital Cavity. — Such growths may spring from 
the antrum, the frontal sinuses, the lachrymal canals, or 
from some of the bones which help to form the base of 
the skull, as the pterygoid processes, or the body of the 
sphenoid. In all cases they should, if practicable, be 
removed, and at as early a period as possible. Examples 
of remarkable displacement of the eye from such growths 
encroaching on the orbit, ^vill be found in Heath's valu- 
able book on " Injuries and Diseases of the Jaws," pages 
238 and 247. 

Treatment of Orhital Tumours, — In all cases which 
admit of a reasonable hope of success, the morbid growth 
should be excised, and the eye if possible saved. When 
the tumour is cancerous or recurrent and occupies the 

freater part of the cavity of the orbit, the eye must be 
rst enucleated, even though it still retain some sight, in 
oi-der to afford sufficient space for the complete removal 
of the growth. The small fibrous, or bony and cartila- 
ginous tumours, or even cysts, may often be taken from 
the orbit without injury to the eye. The morbid growth 
may be frequently removed by an incision through the 
conjunctiva, and especially if the globe has been already 
excised; but when more room is required the external 
canthus must be freely divided, so that the lids may be 
turned either upwards or downwards, and thus the outer 
boundary of the orbit be completely exposed. Whenever 
there is any doubt as to the nature of the tumour, the 
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surgeon should make ao inciBion down to it, but be pre- 
pared to act at oace upon the iaformatinn wbicb he thus 
gaiiiB. In bony tumours the base is sometimea found to 
be so large, and the structure so hard, that it in more 
prudent to close the wound than to proceed with the 
operation. This cantion is specially applicable to the 
broad-based ivory exostoses which are occasioiiallj met 
with in the orbit, Por all the malignant and recurrent 
growths, the mere eccisiou of the disease is not safficieot, 
even though the whole mass be apparently taken away, 
as some germs will certainly be left, which will in all pro- 
bability cause the tumour to grow again. Having excised 
as much of the tumour as can with safety be removed 




F^g. 86 is drawn from the photontiph of a p&tient with a large 
melanotic garcoma of the eye which had bant through the globe 
and distended both evslida and filled the orbit. I removed the 
aye and the tumour from the orbit, and applied the chloride of 
ziuD pnste in tbe nay deecribud in the next parsgroph in 
April, 1875. 
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with cutting; inatrnmeuts, the Ebctua,! cautery shonld be 
freely applied to those parts of it which still remajn, luid 
to all the bleeding points. When all hEemorrhage has 
been arrested, the cnlortde of zinc paste (F. 8), spread on 
small pieces of lint, should be laid erenly over the nhole 
BQTtaee from which the growth has spmng. A small 
pledget of cotton wool should then be placed in the orbit, 
and over this a, fold of dry lint, which is to be held in 
situ, by B bandage tied firmly around the head. Befiwe 
the patient awakes from the chloroform, from ono-sirth 
to one-third of a grain of the acetate of moiphia (F. 29), 
according to the strength of the patient, should be in- 
jected snbonlaneouslj into the arm, and repeated in two 
hours if the pain be severe. 




Fig. 67 repreients the patient eight monUiB after the operalian, 
Jnlj, 1876. When I taat heard frciiD this patient she wu quite 



* Clinical Soc. Transact., toL i; 
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In cases where I have excised the eye with the orbital 
ttimoar, and have been able to preserve the conjunctiva 
which covered the globe, I have adopted the rollowing 
method of applying the chloride of zinc paste, in order to 
avoid the sloughing of the eyelids which so frequently 
happens from the action of the caustic extending 1/) 
them : — 

After the eye and tumour have been excised, pressure 
is to be made in the orbit until all bleeding has ceased. 
The mouth of the conjunctival bag, from which the globe 
has been enucleated, is now to be held open with two 
pairs of forceps, whilst the chloride of zinc paste, spread 
on small strips of lint, is plastered round the sides of the 
orbit. A small piece of cotton wool is next introduced to 
keep the strips of lint in situ, and the mouth of the 
conjunctival oag is closed over the whole by a siogle con- 
tinued suture. A layer of lint is then placed over the 
conjunctiva, and upon this the lids are closed and kept in 

r>8ition with a compress of lint and a roller. In this way 
have destroyed the greater part of the contents of the 
orbit without affecting the lids. 

On the dav following the operation the bandage may be 
removed, and if there is much tension of the lids from the 
staffing within the orbit, some of the cotton wool may be 
gently drawn out, and a piece of clean lint being laid over 
the parts, another bandage should be lightly applied. The 
remainder of the cotton wool should be taken away on 
the second day, and a little more laid loosely within the 
orbit to absorb the discharge as soon as suppuration 
commences. This dressing may be repeated daily, but the 
pieces of lint on which the chloride oi zinc has been ap- 
plied should not be removed until suppuration has 
quite loosened them from the surface against which they 
were placed. After about ten or twelve dajrs the slouc^hs 
will separate from the orbit, and if any suspicious-lookmg 
granulations spring up they should be touched with the 
solid chloride of zinc, or with the potassa cum calce. On 
three occasions I have seen epileptic convulsions follow 
within thirtv-six hours after the operation, but they 
have in eacn instance ceased shortly after the removal 
of the cotton wool and the chloride of zinc from the 
orbit. The fits did not recur, and the patients perfectly 
recovered. 

The success of this mode of treatment has been well 
proved, and two striking instances of its efficacy have 

bb2 
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beau recorded in the " Pafhological Trausactlona." The 
first was in a patient under Mr. De Morean, who removed 
a large enoaphaloid tumour from the orhit. " It projected 
nearly four inches forward from the cheek on the outside, 
and about two inches and three- quart«rs from' the naeal 
side."* The man died one year and nine montha after 
the operation from paraplegia, bnt there was no return 
of the disease iu the orbit. The account of the post- 
mortem examination wUl be found in the " Pathological 
Tmnaactiona," vol. iviii. p, 220. 

The second case (Fig. 88) was a patient under my care 
in the Middlesex Hospital, from wboni I removed a B<ar- 
rhons tumour of the orbit,t and at the same time a 
secondary scirrhous tnbercle in the skin in front of the 
ear and lying over the parotid gland. The whole of the 
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bones o£ the orbit were detached in one piece (Fif^89),and 
are to be seen in the Mnseuin of the Middlesex Hospital. 
The operation was performed in 'Pehia&ij, 1866, and up 
to the present time, February, 1880, the patient has con- 
tinned qnite well and free from any recurrence of the 
disease. - 

FiQ. 89. 




e piece after tbe application of the chloride of 



Acute Inflammatoey Exudaxion into ihb Orbit. — A 
case of this nature was under the joint care of Dr. Good- 
fellow and myself at the Middlesex Hospital It pre- 
aeuted all the symptoms of a rapidly increasing c^ncerons 
tumour; hat after Iliad enucleated the eye, and eiciaed 
the solid growth which filled the orbit, it proved on a 
mionwoopical examination to be perfectly itructureless, 
and was probably the product of acute inflammation, 
most likely specific. The man continued in the hospital 
until hia death five months afterwards, when a post- 
mortem examination confirmed the diagnosis that syphilis 
was the cause of the inflammatory exudation. A short 
account of the case is given in the Laneel, April 18, 
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Cases of acute iDflammatory exudation into tbe orbit 
are no doubt rare, but I suspect tbat tbey are more fre- 
quent tban tbe bospital records would lead us to antici- 
pate. It is only on this supposition that I can account 
for the occasional instances which one meets with in 
practice of the gradual subsidence without operative 
treatment of firm orbital tumours which had consider- 
ably displaced the eye and had been readily felt with the 
finger in the orbit. 

In the treatment of these cases iodide of potassiom 
given in doses increasing gradually from three to ten 
grains twice or three times a day affords the best prospect 
of success. 



DISTENSION OF THE FRONTAL SINUS. 

The frontal sinus may be distended with pent-up secre- 
tion, or pus, and the tumour thus formed may so closely 
resemble a growth from within the orbit as to render it 
difficult to arrive at a correct diagnosis without making 
an exploratory incision. In order to rightly estimate the 
displacement of the globe which an expanded frontal 
sinus may produce, it will be necessary to refer briefly to 
the anatomy of the dry skull. 

The frontal sinuses are two bony cavities pla<5ed between 
the innei^and outer tables 6f the vertical portion of the 
frontal bone, completely separated from each other by a 
bony septum. Each of these spaces is subdivided into 
cells by delicate lamellss of bone. These cells extend 
upwards about one inch, gradually becoming narrower as 
they ascend, until the opposed plates of the frontal bone 
come almost into contact, a thm layer of diploe only in- 
tervening. Forwards and outwards the frontal cells are 
prolonged between the layers of bone which form the roof 
of the orbit as fas as the mesial line of that cavity, at 
which part they cease, from the opposed laminae of bone 
falling together. The half cells which are seen in the dry 
frontal bone at the nasal notch are completed by corre- 
sponding half-cells on each side of the cribriform plate of 
the ethmoid bone. The frontal cells communicate with 
the middle meatus of the nose by means of the infundi- 
bulum, which is along and tortuous bony canal connect- 
ing the anterior ethmoidal cells with the frontal sinus 
above, and with the meatus of the nose below. 
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The situation of the frontal sinnses is indicated on the 
exterior of the frontal bone by two prominences over the 
root of the nose, more or less strongly marked in all 
people, and called the nasal eminences. 

Snch being the disposition of the frontal cells, it is easy 
to conceive in what direction a new growth, or an accn- 
malation of fluid, would cause them to distend. Of their 
boundary walls the weakest is that towards the orbit, 
where the bony plate which separates that cavity from 
the frontal sinus is exceedingljjr thin, and often in the dry 
skull semi-transparent; so delicate, indeed, in structure is 
the upper and inner part of the orbit, that the finger, in 
many of the dry preparations, may be easily pushed 
through it. 

Causes. — In most cases distension of the frontal sinus 
is due to an injury at some remote i)eriod, frequently at 
a date so far from the symptoms which ifirst attracted the 
patient's notice, that it seems at first difficult to fairly 
conclude that the disease is the result of the accident. The 
extent, however, to which the sinus is often found dilated, 
and the time which must necessarily be consumed to effect 
this distension of a bony cavity, together with theoft-told 
tale of a blow or a fall years ago, can only lead to the con- 
clusion that an injury is the most frequent exciting cause 
of these accumulations. The explanation is probably to 
be found in the supposition that at the time of the acci- 
dent a fracture of some of the anterior ethmoidal or 
frontal cells produced a closure of the infundibulum, the 
canal by which the mucus from the frontal sinus escapes 
into the nose. This channel being closed, there is at 
once a retention of all mucous secretion, which from that 
time slowly accumulates and gradually expands the 
sinus. 



Fig. 90 is the drawing of a patient, sat. fifty-eight, who was 
under my care with an enormous distension of the left frontal 
sinns. The disease in his case was clearly traceable to a kick he 
received on the left eyebrow from a horse when four years old, 
fiPty-fonr years ago. There was still remaining as the result of 
the injury a depression of the bone over the left eyebrow, and a 
scar on tne inner side of the nose. The left eye was consider- 
ably displaced by the tumour ; it was half an inch further from 
the nose, and nearly an inch lower down in the face than its 
fellow on the opposite side. The eye was projected outwards, 
and the patient was unable by any effort to draw it inwards. 
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The inner half of the field of vision wis lost, but in the ooter 
half hs could count Gngen, although he waa unable to read an; 
a[zed tjpe/ On the left aide of the bridge of the nose there vas 
ft gmoolh, round, elastic awelling about the nize of half a lai^ 
walnut protroding from the inner aide of the orbit. It yftrieJ in 
■i/e, being much emaller when be arose in the morning, and 

Pig. 90: 




arger when he went to bed at night There wbb no pain in the 
lumonr, nor in the scar of the old injury. 

On the patient's admission into the hospital I performed the 
operation I have dcacribed at page 37S, and passed an India- 
rubber draiDage'tnbe through the distended sinns into the left 
cavity of the nose and out of the corresponding QOBtril, as is 
represented in the voodcnt, Pig. 92. Tlie contents of the uyst 

■ ' ■ •"'«iS 



i solely of a thick, dark, glairy fluid, evidently the pent- 
up accumulation of many years' secretion of the lining: membrane 
of the fontal sinus. A very slJirht amount of irritation followed 
this operation, and th« patient in a few days eiprrssed himself 
greatly relieved of the sense of weight which had lately onpregned 
his brow. A free discharge drained through tbe tube, which was 
shified twice a day, and previous to each shifting the cavity of 
the eyat whs thornughly cleansed with a aolntinn of carbolic acid, 
tiliv ad aquo 3j, which was squirted into the sinus through the 
dminage-tabe. 
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Gradually the dischai^e diminished in quantity ; and as the 
cyst walls contracted^ the eye regained to a great extent its 
proper position within the orbit. The tube y^AB worn for nearly 
eignt months, when, as all discharge had ceased, it was withdrawn. 
After the removal of the drainage-tube there was left a fistulous 
opening at the inner angle of the orbit. 

A case also is recorded b^'Mr. Hulke, of a girl, set* 
seventeen, with great expansion of the right frontal sinus, 
which was evidently caused by an accident when she was 
five years of age. " She fell from a window and received 
a cut over the right eyebrow. Her forehead was much 
bruised and swollen, and she had concussion of the 
brain."* 

There are, however, cases of distended frontal sinus in 
which no history of an injury can be traced. The only 
conclusion which can then oe drawn is, that from some 
accidental cause which we cannot detect, the communica- 
tion between the frontal cells and the nose through the 
infundibulum has been closed, possibly from some inflam- 
mation of the lining mucous membrane. This hypothesis 
seems the probable explanation of the following case 
of distension of the frontal sinus in a young girl who 
had never received an injury. Her mother dated the 
disease from an attack of erysipelas of the head and face 
when she was six years old : — 

Alice S , aet. twenty-one, came under my care at the Oph- 
thalmic Hospital, on April 6th, 1869, on account of a tumour on 
the inner side of the orbit which projected the eye downwards 
and outwards, as is correctly represented in the woodcut (Big. 91), 
taken from a photo^aph. 

History. — The ^irl states that about six years ago she noticed 
a swelling at the mner side of the left orbit, close to the bridge 
of the nose ; it was small and soft to the touch, and varied in 
size, being larger at one time than another; it gradually in- 
creased until it attained the dimensions shown in the drawing. 
The sight of the eye is good. She can read No. I. with ease at 
12 inches, and No. XX. Snellen at 20 feet. Her mother thinks 
that the swelling originated in a severe attack of erysipelas 
which she had when she was six years old. On two occasions 
the tumour has been punctured, and each time a thick fluid was 
evacuated 

After her admission into the hospital, I performed on thiff 



* Royal London Ophthalmic Hospital Reports, vol. iii. p. 153. 
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patient tha operation deactibcd at pas;e 3T9, and succeeded in 
introducing b drsina^'tube through the distended eiuna, as is 
represented in Fig. 92, Ai^r cutting into tha tumour, my finger 
pMSed readily into a large cavity, the dilated frontal sinna, in 
which I detected a amall portion of necrosed bone, which was, 
however, too firmly adherent to the living atructiire to be de- 
tached. The contents of the cyst cnnsisled partly of the eame 
'lark glniry fluid aa was found in the first patient, but partly also 
of pas, with which the dark fluid was freely streaked. 

Fill. 91. 







Symptome — Distension of the frontal Bintis may be 
aevie or chronic 

WbeQ the distension is acute it is due to Inflammation 
of the lUDCOUS memhrane of the aioUB, which leada to the 
formation of pus. There is generally a dull aching pain 
over the brow and root of the noae, accompanied by con- 
siderable constitutional diatnTbance. The puB gradually 
accumulates in the frontal einua, and ultimately dis- 
chargea itself either by bursting into the nose, or by 
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making an exit for itself through the upper and inner 
part of the orbit. When the latter site is selected there 
18 usually some bulging of the distended sinus into the 
orbit, and a slight displacement of the eye downwards 
and outwards. The upper lid becomes red and swollen, 
and the tumour examined with the finger is tender, and 
will, if sufficient thinning of the bone has taken place, 
impart a sense of fluctuation. 

In most cases the distension of the frontal sinus is 
chronic, and the collection of fluid within its walls is the 
pent-up secretion of many years. Sealed within a bony 
cavity, no decomposition ensues, and increasing year 
by year in quantity it' distends the sinus and displaces 
the eye. There is frequently no pain, not even a sense of 
weight over the brow. The only symptoms which are 
manifest to the patient are, the gradual formation of a 
tumour at the upper and inner portion of the orbit, and 
a slow but steadily increasing protrusion of the eye 
downwards, outwards, and forwards. In one patient under 
my care (Fi^. 90), the displacement was so extreme that the 
upper margin of the cornea of the left eye was below the 
level of the right lower lid. Occasionally the early 
symptoms are chronic, whilst the later ones are sub- 
acute, and productive of a feeling of constant heaviness 
and aching across the forehead. The disease is usually 
confined to the frontal sinus of one side, but a case 
occurred under Mr. Hulke of a man in whom both frontal 
sinuses were affected. 

Treatment of Distension of tlie Frontal Sinus. — The 
objects to be attained are, first to evacuate the pent-up 
fluid, and then to establish a free communication between 
the frontal sinus and the nose, through which the secre- 
tion may continue to drain as fast as it is secreted. By 
these means the cavity of the sinus will gradually collapse, 
and the eye will be restored in a great measure to its 
normal position. The ends to be desired will be accom- 
plished by the following operation : — 

A single curved incision parallel with the fold above 
the lid is to be made over the most prominent part of the 
tumour, and having by a little dissection exposed its sur- 
face, the scalpel should be plunged into it, and an open- 
ing made to the extent of the incision. The index finger 
of the right hand is now to be pushed into the sinus 
through the wound to asceHain the size of the cavity and 
if there is any necrosed or carious bone. Whilst thus 
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exploring the sinus, the tittle finger of the left hand 
ahould be passed up the corresponding nostril and an 
endeavour made to find ont the spot at which the tip of 
the finger in the sinns will approximate most closely the 
end of the one in the nose. Aiter a little search it wiU be 
fonnd that at one part the fingers will almost meet, 
there beinf[ only a thin plate of bone between them. 
Having gained this information, the tiueer in the ^ntal 
sinns is to be withdrawn, bnt that in the nostril is to be 
retained in sitn to act as a guide to the gouge or elevator, 
which is to be passed into the siniis and made to force a 
passage into the nose throngh the lamina of hone on 
which the tip of the little finger is resting. A commnni- 
cation between the frontal sinns and the nose having been 
thns established, an india-mbber drainage-tnbe with holes 
cut at short distances is to be introduced, one extremity 

Fm. 92. 




of which is to he afterwards fastened on the forehead. 
whilst the other end protrudes slightly from the nostril. 

The easiest way of introdncing the drainage-tnbe is to 
pass a probe with an eye up the nostril and out of the 
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wound, and having fastened the tube to it by means of a 
piece of string, to draw it back again through the nose. 

The object of the drainage-tube is to keep the channel 
between the two cavities from closing, and to enable the 
attendant to wash out the frontal sinus at least twice a 
day with some astringent and disinfectant solution. For 
the latter purpose the lotio alum, cum zinc, sulph., or 
the lotio acid, carbolic. (F. 48, 54) may be injected with 
a glass syringe through one of the openings at the upper 
eiSremity of the tubi. The drainage tube should be 
worn for five or six months, or until all discharge from 
the nose has ceased. The results of these cases when 
thus treated are usually most satisfactory. 
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1. The MoorfleldB Eye Bandage. 




This bandage consists of a 
central band, made of a fold of 
linen from 9i to 10 inches in 
length, and from 2^ to 2i inches 
in width. At each end of it 
are attached tapes, which are 



arranged so as to form loops, 
which include the ears when 
the bandage is applied. These 
loops terminate m two tapes, 
which are ti^d behind the 
head. 



2. Liebreich's Eye Bandage. 




The bandage consists of a 
linen or a knitted cotton band, 
Af from 94 to 10 inches in 
length, and 2^ inches in width ; 



at either end of which are at- 
tached tapes to keep it in posi- 
tion on tne head. The tapes 
should be one inch in width. 
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On« lape. £, llj to 1! inchee 
in length, extends acmsa the 
top of the heed froin ear to ear 
and terminateB in aloop, throufth 
which tho second t«ps, V D, 
paweB, u in the woojcut. 
To apply the bandage : — 
The patient havln); been (old 
to gentlj close the lids of both 
eyea, a Bomll squai-a tA linen is 
Iwd o*er each, upon which are 
placed small pada of cotton 
wool or chaipie. The bandage, 
which had been prerioual v fitted 
ta the head, ie nov drawn across 
the e;e« and* fattened on the 
tempie, oppoiiu to the eye 
which has undei^ne the opera- 
tion. (See Fig. 93.) 

8. Tht Compreu Bindago. 
"This bandafre should be 

Bbontl]yRrdsin length, and 1} 
inches in width ; the enter two- 
thirds ihonM consist of fine nnd 
very elastic flannel, the central 
third of knitted cotton. The 
eye having been padded, the 
bnndajie is to be a^usted in 
the following manner : — One 
end is to be applied to the fore- 
liaad just above the aflected 
ere, and is then to be pnseed to 
tbe opposite ude of the fore- 
head, abore the ear, to the back 
of tbe head ; the knitted por- 



ned. The opposite eye may 
ue closed with sticking plaster, 
or if it also requires a compress, 
separate bandage is to be ap- 



pii, 



" ObumUon* en Compiwrii 
ikdacwh' by ProT. Voa Oraaf 



In the place of the flannel 
and knitted cotton bandage 
above described, a fine linen 
one will answer equally weU. 

4. If STCorial Taponr BatlL 

The following is Mr. Henry 
I*e's description of hie meron- 
rial vapour hath :— " The most 
convenient calomel vapoar-balh, 
and that which is now generally 



used, id one which was made at 
mj request by Mr. Blaise. In 
this apparatas tbe lamp which 
sublimes the calomel boils the 
water at the same time. In 
the centre of the top, imme- 
diately over tho wick of the 
lamp, is a smalt, separate, cir- 
cular tin plale, npon which tbe 
calomel is placed. Around thb 
is a circular depression, which 
may be one-third Slled with 
boiling water. The apparatua 
ia then placed on the gronnd, 
and the lamp is lighted. The 
patient sita over it with an 
American cloth cloak, or a 
Mackintosh, or a moleskin cloak 
fastened round his neck. He 
thus becomes surrounded by 
calomel vapour, which he ia 
geaerallv directed to inhale for 
two or three separata minutes 
during each bath. In doing 

sbrldnd and Cranalated bj Bodbgri 
Walb, B.L.O.B. Ef, vol Iv. p. 
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this the patient should not put 
his head under the cloak, but 
simpl J allow some of the vapour 
to escape from its upper part, 
and breathe it mixed with a 
large proportion of common air. 
At the expiration of a quart<0r 
of an hour or twenty minutes 
the calomel is yolatilized and 
the water has boiled away. A 
portion of the calomel is de- 
posited, together with the con- 
densed vapour of the steam, on 
the patient's body, and is there 
to be left. The quantity of 
spirits of wine used upon each 
occasion is so regulated that 
the lamp goes out of its own 
accord about the same time as 
the calomel disappears. The 
patient then gradually unfastens 
the cloak, and in about a minute 
he is sufficiently cool to put his 
night-dress on without much 
interfering with the very fine 
la^er of calomel which covers 
his body. He must be par- 
ticularly told not to wipe his 
skin, as by so doing he would 
necessarily interfere with the 
action of the medicine. Should 
there be no objection on the 
part of the patient, he may go 
to bed^ in the cloak and sleep 
in it either for a part or the 
whole of the night."* 

5. Lapis Divinui. 

Sulphate of Copper Nitrate 
of Potash, and Alum, of each 
equal parts, in powder, fuHed 
in a glazed earthen crucible, 
powdered Camphor, to th^ ex- 
tent of ^ part of the whole, 
being added near the end of the 

• Article " SyphiliB," Holme-^'s 
System of Surgery, by Henry Lee, 
tod edit. vol. 1. p. 481. 



process. When cold, break in 
pieces and keep in a closely 
stoppered bottle.* 

6. DUated Nitrate of Silver 
Points. 

These are made by fusing 

Nitrate of Potash in various 

proportions with Nitrate of 
Silver ; thus :t 

No. 1 consists of 1 Nitrate of 

Silver and 2 of Nitrate of 

Potash. 

No. 2 consists of 1 Nitrate of 

Silver and 3 of Nitrate of 

Potash. 

No. 3 consists of 1 Nitrate of 

Silver and 34 of Nitrate of 

Potash. / 

No. 4 consists of 1 Nitrate of 

Silver and 4 of Nitrate of 

Potash. 

7. Folvis Caastica. 

^ Zinci Chloridi . . ) Partes 
Zinci Oxidi . . . ) sequales. 
Mix them intimately with 
pestle and mortar. Preserve 
in a well-stoppered botile. 

8. Pasta Caustioa. 

R Zinci Chloridi . . gr.480 
FarinsB . . gr.l20, vel q. s. 
Liquoris Opii Sedativi 
vel Aquse .... fi.oz. 1 
Misce. 

9. Fetus BelladonneB. 

Extract. Belladonnse . . gr«60 
To be dissolved in one pint 
of boiling water, and used as a 
fomentation. 



• Squire's Coimp. to Brit. Phar- 
macop., 6th edit. p. 96. 

t Squire's Comp. to British Phar- 
macop. 6th edit. p. 40. 
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10. FotUB Papaverls. 

B. Capsul. Papav. contus. oz.l 

Aqu8B destillat. . . fl.oz.20 

Mix, and boil for a quarter 

of an hour ; then strain through 

muslin. 

11. Gargarisma Aoidi Hydro- 
chloricL 

ft Acidi Hydrochlorici 

diluti fl.dr.2 



Decoct. Quercus . 
Misce. 



fl.oz.20 



12. Oargariama Alaminis. 



R Aluminis . 
Tinct. Mvrrhw 
Aqure destillat. 
Misce. • 



. gr.l20 

, . fl.dr.4 

ad fl.oz.20 



18. Oargarl^ma PotaiMB 
Chloratis. 

a Pota888B Chloratis . gr.90 
Acidi Hydrochlorici . min.40 
Glyceririi . . . . fl.oz.l 
Aqu8B Destillat. . ad fl.oz.20 
Mix the acid and chlorate in 
a bottle ; cork and let it stand 
for three minutes ; then add 
the water gradually with much 
shaking. Lastly, add the gly- 
cerine. 

14. Gargarisma SodsB 
Chloratse. 

a Liq. Sodte Chloratse . fl.dr.4 
Aquse destillat. , . adfl.oz.8 
Misce. 

16. Gattse Atropise Salphatis. 

R AtropisB Sulphatis . gr.l ad 

gr.2 
Aouje destillat. . ." fl.oz.l 
mi»ce. 



16. Guttas AtropiflB Snlpbati? 
Fortiores. 

Bt Atropia Sulphatis . gr.4 
Aquse destillat. . . .fl.oz.l 
Misce. 

17. Gattas DatYuriflB. 



R Daturia Sulphat. . . gr.2 
Aqu88 destillat. . . .fl.oz.1 
Midce. 

18. GuttaB EserisB. 

R Eserise Sulphatis gr.2 ad gr.4 
Aqu8e destillat. . . fl.oz.1 
Misce. — To be dropped into 
the eye to produce contraction 
of the pupil. It is the most 
active of the Calabar Bean pre- 
parations. 

19. Gatt» FliyiOBtigmatis 
Fab8B (Calabar Bean). 

R Extract. Physostigmatis 

FabsB . . . gr.l ad gr.4 
Aqufle destillat. . • . fl.dr.l 
Misce. 

20. GuttsB Pilocarpus. 

R Pilocarpi© Nitratis . .gr.2 
Aquae destillat. . . fl.oz.1 
Misce. ' 

21. GattaB Argenti Nitratis. 

R Argenti Nitratis . . gr.l 
Aquse destillat. . . fl.oz.1 
Misce. 



t. GuttaB Argenti Nitratis 
Fortiores. 



R Argenti Nitratis . .gr.2 
Aquas destillat. . . . fl.oz.1 
Misce. 



FORMULARY. 



387 



28. OuttsB Fotawii lodidi. 
R Potassii lodidi . . . gr.3 



Aqu8B deatillat. 
Misce. 



fl.oz.l 



24. Gatta Zinei Chloridl. 

B Zinci Chloridi . . . gr.l 
Aquae deatillat. . . .fl.oz.l 
Misce. 

25. Gattao Zinei Snlphatis. 

R Zinci Sulphatis gr.l ad gr,2 
Aqu8B deatillat. . . .fl.oz.l 
Misce. 

26. GvLttm Capri Sulphatii. 

R Copri Sulphatis . . gr.2 
AqusB deatillat. . . . fl.oz.l 
Misce. 

27. OutUB OpiL 
B Vini Opii .... fl.dr.2 



Aqu8B deatillat. 
Misce. 



. fl.dr.6 



28, Gatta Terebinthina. 

B 01. Terebinthina . . fl.dr.l 

01. OlivBB fl.dr.7 

Misce. 

29. Ixjjectio Morphia Hypo- 
dermica F.B. 

A solution of Acetate of 
Morphia containing one ^ain 
of the acetate in twelve minims 
of the injection. 

Dos^) 1 to 6 minims. 

80. Ixjjeetio Morphia et 
Atropia. 

B Atropiaa Sulphatis . .gr.l 
Inject. Morphia Hypo- 

dermicae P.B. . . .fl.dr.6 
Misce.— Dose, 1 to 4 miuims. 
Three minims contain ^th 
of a grain of acetate of mor- 
phia and Y^jFth of sulphate of 
atropia. 



81. Liniment. Aconiti. 

B Liuimenti Aconiti , fl.dr.4 
Linimenti Saponis . . fl.dr.6 
Misce. 

82. Liniment Ammonia. 

B Liq. Ammonia . . fl.dr.4 

01. Oliva fl.dr.4 

Misce. 

88. Liniment. Aconiti eum 
Belladonna. 

B Tinct. Aconiti (Fleming»s) 

fl.dr.4 
Liniment. Belladonna fl.oz J 4 
Misce. 

84. Linimentnm Belladonna 

cum Glycerine. 

B Extracti^ Belladonna gr.240 
Glycerini .... fl.oz.^ 
Misce. 

85. Linimentnm Chloroformi. 

B Chloroformi . . . fl.dr.4 

01. Oliva fl.dr.4 

Misce. 

86. Linimentnm Calcis eum 
Creta. 

B Olei Lini, 
Liquoris Calcis . . &S fl.oz.4 



Cretae Preparata 
Misce. 



0Z.2 



oz.l 
gr.25 
fl.dr.6 
fl.dr.2 



87. Linetas. 

B Theriaca . . . 
Pulv. Tragacantha 
Syrupi Papaveris . 

Ilnct. SciHa „..^ 

Acid. Sulphuric, dilut. min.30 

-^Yi? fl-oz.2 

Misce. 

Dose, from a half to two tea- 
spoonfuls. 

cc2 
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88. Lotio AtropisB. 

Bt Atropiae Salpbatis gr.l 

Aqu«e Sambnci . . . fl.oz.2 
Aquie deHtillat. . . ad fl.oz.S 
Misce. 

89. Lotio BelladonnsB. 

R Extract! Belladonnae . gr.40 
Aquae destillat. . . . iToz.S 
Misce. 

40. Lotio Belladonnfle cnm 
Alomine. 

ft Liquor. BelladonnsB 

(Battley's) . fl.dr.l 

Aluminis 3^-^^ 

Aqu88 Sambuci . . . fl.oz.2 
Aquae destillat. . . ad fl.oz.S 
Misce. 

41. Lotio Stramonii 

B. Extracti Stramonii . gr.4 
Aquae Lauro-Cerasi . fl.dr.4 
Aquae destillat. . . ad fl.oz.S 
Misce. 

42. Lotio Opu. 

R Extracti Opii liquidi fl.dr.2 
Aquae Lauro-Cerasi . fl.dr.4 
Aquae destillat. . . ad fl.oz.8 

48. Lotio Conii cum Opio, 

IJ. Extracti Conii . . . gr.30 

Extracti Opii liquidi . ti.dr. 1 

Aquae ferventis . . . fl.oz.S 
Misce. 

44. Lotio Acidi Hydrocyanici. 

R Acidi Hydrocyanici dilut. 

fl.dr. 1 
Aquae Flor. Aurantii . fl.oz.2 
Aduae destillat. . . ad fl.oz.S 
Misce. 



45. Lotio Alominis. 

R Aluminis .... gr.6 
Aquae destillat. . . . il.oz.l 
Misce. 

46. Lotio Alnxninis Mit. 

R Aluminis .... gr.4 
Aquae destillat. . . . fl.oz. 1 
Misce. 

47. Lotio Aluminis emn 

Atropia. 

R Aluminis . . . . gr.24 

Atropiae Sulphatis . . gr. 1 

Aquae destillat. . . . fl.oz.8 
Misce. 

48. Lotio Alnm. cam Zinci 
Salph. 

R Aluminis .... gi-.3 
Zinci Sulpbatis ... gr. 1 
Aouae destillat. . . . fl.oz.l 
Misce. 

49. Lotio Evaporans. 

R Sp.^theris nitrosi .fl.dr.2 
Aceti aromatici . . . min.6 
Aquae destillat. . . ad fl.oz.S 
Misce. 

50. Lotio PlumM. 

R Plumbi Acetatis . , gr.2 

Acidi Acetici dilut. . mm. 2 

Aouae destillat. . . . fl.oz.l 
Misce. 

51. Lotio QainieB Salphatis. 

R Quiniae Sulphatis . gr.3 
Acid. Sulphuric, dilut. min. 4 

vel. q.s. 
Aquae destillat. . . fl.oz. i 

Misce. 
Useful as a' local application 

in some cases of Liphtlu'- 

ritic Ophthalmia. 
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52. Lotio ZixLoi Oxidi. 

R Zinci Oxidi . . . p'.OO. 

Glycerini fl.dr.4 

Aqu8B Sambjici . . . fl.oz.2 
Aquae destillat. . . ad fl.oz.8 
Misce. 

58. Lotio Glycerini. 

R Glycerini . . . fl.dr.4 
Aquae Flor. Aiirantii . fl.oz.2 
Aonse destillat. . ad fl.oz.S 
ilisce. 

54. Lotio Aoid. Carbolic. 

BL Acid. Carbolic, pur. 

fflin.4 to min.8 
Aouie destillat. . . . fl.oz.l 
Misce. 



55. Lotio Hydrarg. Ferolilo- 
ridi. 

Bt Hydrarg. Perchloridi gr. | 
Aquae destillat. . . . fl.oz. 1 
Misce. 

66. Lotio Acidi Tannioi. 

R Acidi Tannici . . . gr.30 

Sp. Viui rectificati . . fl.dr.4 

Aquae Kosae .... (l.oz.2 

Aquae destillat. . . ad fl.oz.8 

Misce. 



57. Lotio Boraoii cum 
Glyoerino. 

R Boracis gr.t20 

Glycerini fl.oz.4 

Aquae Sambuci . . . fl.oz.2 
Aouae destillat. . . ad fl.oz.8 

Misce. 
Very useful in eczema of the 
face and eyelids. 



58. Lotio Boracis com 
Plnmbo. 

R Liquor. Plumbi Subacetatis 

min.30 

Boracis gr.60 

Glycerini fl.dr.2 

Aquae destillat. . . ad fl.oz.8 

Misce. 
Useful in eczema of the face 
and eyelids. 

59. Lotio Boracis com Soda. 

R Sodae Bicarb. . . . gr.60 

Boracis gr.60 

Acid. Hydrocyanici diluti 

min.40 

Aquae Sambuci . . . fl.oz 2 

Aquae destillat. . . ad fl.oz. 8 

Misce. 

Useful in eczema of the face 

and eyelids. 

60. Lotio AmicsB. 

R Tincturae Amicae min.30 
Aquae destillat. . . . fl.oz. 1 
Misce. 

61. Lotio Nigra. 

R Calomelanos . . . gr.60 

Mucilag. Acacias . . fl.dr.4 

Liquor. Calcis . .adfl.oz.6 
Misce. 

62. Lotio Bubra. 

R Zinci Sulphatis . . gr.I 
Sp. Rosmarini, 
Tinct. Lavandulae comp. 

aa min.15 
Aouae destillat. . . . fl.oz.l 
Misce. 

68. Mistara Antimonii 
Tartarati. 

R Yb. Antimonialis . fl.dr.4 

Liq. Ammon. Acetatis fl dr.l 

Tinct. Hyoscyami . min 20 

Aquae destillat. . . ad. fl.oz 1 

Misce. 
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64. Xittnra FotaiMB CitratiB. 

R Potassn Bicarb. . . gr.20 

Si). Ammon. Aroxnat n.dr.4 

linct. Aurantii . . fl.dr.4 

Aqua destillat. . .fl.0z.i4 

To be taken in effervescence 

with 

Acid. Citric, gr. 14, 
diflsolyed in one tablespoonful 
of water. 

The Sp. Ammon. Aromat. 
may be omitted if desired. 

80. Xittura Chlorofbrmi evm 
AmmonU. 

& Ammoniae Carb. . . gr.3 

Sp. Chloroformi. . min.l5 

Tinct. Aurantii . . . fl.dr.4 

Aquie destillat. . . . fl.oz.1 

Misce. 

86. Hiitura Salina. 

B Potasses Bicarb. . . gr.lO 

Spirit. Athens nitrosi fl.dr. 4 

Liq. AmmonisB Aoetatis fl.dr. 1 

AqnsB desdllat. . ad. fl.oz. 1 

Misce. 

67. Xittura Cinnamomi. 

R Tinct. Cinnamomi . fl.dr.l 
Aqu» destillat. . . . fl.oz. 1 
Mi^ce. 

68. Xittura Cinnamomi com 
Acido. 

BL Tinct. Cinnamomi . fl.dr.4 
Acid. Nitro>Muriatic. 

dilut min.lO 

AqiuB destillat. . . ad. fl.oz. 1 

Misce. 

68. Xistnra Boraoit. 

R Boracis . . ... gr.60 

Sp. Athens nitrosi . fl.dr.4 

Syrup. Aurantii . . . fl.dr.4 

AqutB destillat. . . ad fl.oz.8 

Misce. — Dose, 1 ounce. 



70. Xistnra Ergotas. 

Bt Extract! Ergotse liqoidi^ 

min.30 

Tinct Aurantii . . . min.30 

Aoiiffi destillat. . . adfl.oz.l 

Misce. — ^To be taken twice 

a day. 

71. Xistnra Hnoit YomicsB. 

R Tinct. Nucis VomicsB min. 15 
Infus. Gentian, comp . fl.oz.l 
Misce. % 

72. Xistnra Aeidi enm Tinet. 
Nnoia VomiosB. 

R Acidi Nitro-Muriatici 

dilut min. 10 

Tinct. Nucis Vomicss min.l5 
Tinct Chiratse • . min. 15 
AouiB destillat . . •fl.oz.l 
Misce* 

78. Xistnra Aeidi onm 
Cinehona. 

R Acidi Nitro-Muriatici 

dilut. .... min. 10 
Tinct Cinchonas . . fl.dr.4 
Decoct. CinchonsB . . fl.oz. 1 
Misce. 

74. Xittnra CinehonflB enm 
Opio. 

R Extract. Cinchonas Flav. 

liquid min.l5 

Acini Nitrici dilut. . . min.lO 
Tinct. Opii . . min. 5 to 10 
Aquae destillat. . . . fl.oz.l 
Misce. 

75. Xistnra Cinehoniss. 

• 
Rb CinchonisB Sulphatis £^.3 
Acidi Sulphurici dilut min.10 
AqusB destillat. . . . fl.oz.l 
Misce. 
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76. Histiira Croton Chloral. 

B Croton Chloral . . gr.2 

Pinct. Aurantii . , . fl.dr.J 

Pulv. Gum Tragacanth. gr.o 

Aouse destillat. t t . fl oz. 1 

Misce. 

To be taken everyone or two 

hours for three doses only, until 

relieved. 

77. Mistura QninisB. 

R QuiniaB Sulphatis . . gr.l 

Acid. Sulphuric, dilut miu.lO 

Tinct. Aurantii . . . fl.dr.4 

Aoun destillat. . . . fl.oz.l 

Misce. 

78. Hiitnra Qoinia earn 
Ferro. 

B. Quiniae Snlphatis, 
Ferri Sulphatis . . S£ ^. 1 
Acidi Sulphurici diluti min.5 
Aquae destillat . • . fl.oz. I 
Misce. 

79. Mistura Ferri Ferohloridi 

onm Quinia. 

Be Quiniae Sulphatis . gr. 1 

Tinct. Ferri rerchlorid. min.5 

Acidi Nitrici diluti . . min.5 

Aquae destillat . .ad fl.oz.l 

Misce. 

80. Mittnra Ferri at Ammo- 

nisB Citratii. 

Bt Ferri et Ammoniae Citratis 

gr.5 

Acidi Citrici. ... gr.5 

Sjrup. Aurantii . . fl.dr.i 

Aouae destillat. . . . fl.oz.1 

Misce. 

81. Xistnra Ferri Bnlphatii. 

B Ferri Sulphatis . . .gr.l 
Acidi Sulphurici diluti min.lO 
Aquae destillat * . . fl.oz. 1 4 
Misce. 



82. Xifitnra Ferri Ferohloridi. 

B Tinct. Ferri Perchloridi 

min.lO 
Aquae destillat. . . . fl.oz. 1 
Misce. 

88. Hiitura Ferri Ferohloridi 
onm Acido. 

B Tinct. Ferri Perchloridi 

min.lO 
Acid. Hydrochloric, dilut. 

mill. 10 
Aquae destillat . . fl.oz.li 
Misce. 
To be taken in water twice a 
day. 

84. Kistura Ferri Ferohlorid. 

earn Strychnia. 

B IMnct Ferri Perchloridi 

min.10 
Liquor Strjrchnire . . min.5 
Aquae destillat. . . . fl.oz.l 
. Misce. 

85. Mistura Ferri earn Tinot. 

Digitolis. 

B Tinct. Ferri Perchloridi 

min.lO 
Tinct. Digitalis . . . min.5 
Infas. Quassiae . .adfl.oz. 1 
Misce. 

86. Miitnra Ferri Feroxidi et 

Ammon. Snlphat 

Bt Ferri Peroxid. et Ammon. 
Sulph. (Iron Alum). . gr.5 
Tinct. Calumbae. . min.30 
Aquae destillat. . . fl.oz.l^ 
Misce. * 

87. Miitnra Ferri enm 
Ergota. 

B Tinct. Ferri Perchloridi 

min.lO 
Tinct. Ergotse . . min.l5 
Aquae destillat. . . fl.oz. 1 
Misce. 
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88. Mistnra Gnaiaoi enm 
Cinchona. 

R Tinct.Gnaiaci Ammon.fl.dr.4 
Extract! Cinchonae Flavas 

liquid! fl.dr.2 

Mucilag. Acaciw . . fl.dr.6 

Aquffi destillat. . . ad fl.oz.8 

Misce. 

Dose, two tablespoonfiils in 

half a gla«8 of water two or 

three times a daj. 

89. HisturaFotasiiilodidi. 

Bt Potassii lodidi . . gr.3 

Potass. Bicarbonat. . gr.5 

Tinct. CalumbsB . . fl.dr.4 

AqusB destilldt. . . fl.oz.l 

Misce. 

90. H ifltnra PotasBii lodidi 

com Ferro. 

R Potassii lodidi . . gr.3 
PotaiSBB Bicarb.^ . . gr.5 
Fen i et Ammonia Citratis 

gr.5 
Aquae destillat . • fl.oz.l 
Misce. 

91. Mistnra Potassii lodidi 
et Bromidi enm Ferro. 

R Potassii lodidi ... gr.4 
Potassii Broraidi . . .gr.5 
Ferri et Ammonise Citratis 

gr.5 
Aquae destillat. . . fl.oz.l 
Misce. 

92. Mistnra Potass. lodidi enm 
Anunonia. 

R Potassii lodidi . . gr.3 

Potassae Bicarb. . . gr.5 

Ammon. Carbonat. . gr.3 

Tinct. Calumbae . . fl.dr.^ 

Aqnae destillat. . ad fl.oz.l 
Misce. 



98. Mistnra Potassii lodidi 
onm Colchico. 



R Potassii lodidi 

Potassae Bicarb. 

Tinct. Colchici 

Aouse destillat. 

Misce. 



gr.2 

gr.lO 

min.IO 

fl.oz.l 



94. Mistnra Potassii lodidi 

enm Gnaiaoo. 

R Potassii lodidi . . gr.2 
Tinct. Guaiaci Ammon. fl.ar.4 
Tinct. Cinchonae Flav. fl.dr. 4 
Mucilag. Acaciae . . fl.dr.4 
Aquae destillat. . adfl.oz.1 
Misce. 
To be taken in half a glass of 
water twice a day. 

95. Mistnra Potassii lodidi 

et Bromidi. 



R Potass. lodidi 
Potass. Bromidi 
Potass. Bicarb. 
Tinct. Calumbae 
A que destillat. 
Misce. 



gr.3 
gr.5 
gr.5 



fl.dr.4 
adfl.oz.l 



96. Mistnra Potassii lodidi 
enm Hydrarg. Perchloridi. 

R Hydrarg. Perchloridi gr.l 

Potassii lodidi . . . gr.60 

Tinct. Calumbae . . n.oz.2 

Aquie destiQat. . ad fl.oz.6 

Misce. 

Dose, two teaspoon fuls in a 
glass of water two or three 
times a day. 

97. Mistnra Potassii Bromidi. 

R Potass. Bromidi 

gr. 5togr.lO 

Potass. Bicarb. . . gr.5 

Tinct. Calumbae . . fl.dr. ^ 

Infus. Calumbae. . . fl.oz.l 

Misce. 
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98. Mistnra Fotassii Bromidi 
onm Ferro. 

Bt Potass. Bromidi 

gr.5 to ^.10 
Ferri et Ammonifle Ci- 

tratis gr.5 

Tinct. Calumbae . . fl.dr.4 
Aquae destillat. . .ad fl.oz.l 



99. Histura Hydrarg. Per- 
ohloridi. 

ft Liquor Hydrarg. Per- 

chloridi . . . . fl.dr.l 

Tinct. CinchonaB . . fl.dr.^ 

Aquae destillat. . . .fl.oz.l 
Misce. 



100. Mistnra TerebinthinaB. 

R 01«i Terebinthinae min.l5 
Mucilaginis Acaciae fl.dr.l 
Aq nae Piments . . ad fl.oz. 1 4 
Misce. 

101. Histtira OentiansB enm 

Aloes. 

R Decoct. Aloes comp. fl.dr.l2 
Tinct. (lentianae corap. fl.dr.3 
Infiis. Gentianae comp. 

ad fl.oz.8 
Misce. — Take a sixth part 
twice a day. 

102. Mistara MagnesiaB 
Composita. 

R Magnesiae Carbonatis 

poiul ^r.lO 

Magnesise Sulphatis . gr.60 
Aquae Menthae Piperitae 

fl.0z.i4 
Misce. 



103 Histura Bhei Comp. 

R Rhei Pulveris . . . gr.l5 
Magnesiae Carbonatis. gr.lO 
Sp. Ammon. Aromat. . ft. dr. 4 
Tinct. Rhei .... fl.dr. 1 
Aquae destillat. ad fl.oz 1 4 
Misce. 

104. Filala Aloes cum Ferro. 

R Extracti AIdcs Socotrinae, 
Ferri wSulphatis, 
Pulv. Zingiberis . . &9. gr. 1 
Theriacae .... q.s. 
Misce, 

105. Filnla Aloes cum Jalapa. 

R Extract. Aloes Socotrinae 

gr.14 

Jalapae Resinae . . . gr.14 

Pulv. Gnm. Scammonii gr.2 

Saponis Mollis ... gr.2 

Mix and divide into two 

pills. — Dose, 1 or 2. 

106. Filula Aloes cum Nuce 

Vomica. 

R Extracti Nncis Vomicae gr.J 
Extracti Aloes Socotrinae gr.l 
Extracti Hyoscj'ami . gr.2 
Misce. — Dose, 1, when ne- 
cessary. 

107. Filula BelladonnsB cum 

Zinci Sulphate. 

R Extracti Belladonnae. gr. J 

Zinci Sulphatis . , . gr. 1 

Sacchar Lactis . . er.! 

Ipenacae q.s. 

Misce. 

108. Filula Ciuchoniae cum 

Ferro. 

R Cinchoniae Sulphatis, 
Ferri Sulphatis . . .aft gr.l 
Confectionis Rosae Caninae q.s. 
Misce. 
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lOe. Pilnla ColooynfhidiM 
oam Hyoseyamo. 

B- Extract! ColocynthidU 

compositi. . .^ . gr.3 
Extracti Hyoscyami . gr.2 
Misce. — 1)066, 1 or 2. 

110. Pilols ColooynthidlB ovm 

Hydrargyro. 

B PilulsB Hydrargyri, 
Extracti ("olocyntbidis 

compositi . . • .&Sgr.2 
Extracti Hyoscyami . gr.l 
Misce. 

111. Pilnla Ck>looynthidiB ovm 

Bheo. 

K Pilul» Colocynthidis 

comp gr.3 

PilulflB Rhei comp. . gr.3 

Extracti Hyoscyami . gr.2 

Mix and divide into two 
pills.— Dose, I or 2. 

112. Pilula CalomelanoB oum 

Colooynthide. 

R Hydrargyri Subchloridi gr.l 
Extracti Colocynthidis 

compositi .... gr*3 
Pulveris Ipecacuanhae . gr.^ 
Misce. — ^Dose, 1 or 2. 

118. Pilula Elaterii Gonu 
posita. 

R Elaterii . . . . • gr.J 
Extract. Aloes Socotrinre 

gr.l 4 
Extracti Hyoscyami . gr.3 
Misce. 

114. Filala ColoMei Comp. 

Extract. Colchici Acetici gr.l 
JPulv. Ipecacnanhffi comp. gr.4 
Extracti Hyoscyami . gr. 1 
Misce. 
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115. Pil. CaxixiabiBGomp. 



ft. Extract. Cannabis Indicae 

gr-i 

Extract. Belladonnn . gr.^ 

Polv. GlycyrrbizsB . . gr.2 

Misce. 

One pill at nigbt, or when in 

great pain. 

116. Pil. Calomel, oum Opio. 

ft Hydrarg. Subcbloridi 

gi-.l ad gr.2 
Pulv. Opii . . gi'. tad gr.4 
Confect. Ros« Caninae. q.s. 
Misce. 

117. Pil. Hydrarg. oum Opio. 



ft Pil. Hjrdrarg. 
Pulv. Opii . . 
Misce. 



gr.4 



118. PU. Hydrarg. lodidi 

Virid. 

ft Hydrarg. lodidi Virid. gr.^ 

ad gr.l 
Extracti Lactucce . . gr.2 
Misce. 

119. Pil. Sodae Arseniatis. 

ft Sodse Arseniatis . . gr.^ 

Saccbari Lactis . . gr.l 

Extract. Lupuli . . gr.3 
Misce. 

120. TJngpentnm Belladonnfle. 

ft Extracti Belladonnae. oz.^ 

Glvcerini fl.dr.l 

Ampis or Gelati Petrolei 
(vaseline). . . . oz.J 
Misce. 
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121. Ungnent. BelladonnsB 
Comp. 

R Hydrarg. Ammoniati. gr.5 
Extract. Belladonnae . gr.lO 
Adipis or Gelati Petrolei 

(vaseline) oz.l 

Misce. 

To be rubbed on tbe forehead 
and temple. The surface may 
be then covered with a piece of 
tissue paper to prevent the hair 
getting into it. 

122. Unguent. Hydrarg. cum 

Atropia. 

R Atropiae Sulphatis . gr.l 

Unguent. Hydrarg. . gr.l20 

Unguent. Cetacei . . gr.240 
Misce. 

123. Ungnent. Hydrarg. cnin 

Belladonna. 

Bt Extract. Belladonnae. gr.60 
Unguent. Hydrarg. . gr.420 
Misce. 

To be rubbed into the temple 
and around the brow. 

124. Ungnentnm Hydrargyri 

onm Opio. 

B- Opii . ^ gr.60 

Unguent! Hydrargyri gr.420 
Misce. 

125. Ungnentnm Opii 

R Opii 

Adipis 

Misce. 

128. Ungnent. Hydrarg. 
Nitratis dilnt. 

R Unguent. Hydrarg. 

Nitratis gr.20 

Unguent. Cetacei or 
Grelati Petrolei (vase- 
line) gr.l20 

Misce. 



. gr.60 
gr.420 



127. Ungnent. Hydrarg. 
Ozidi Bnbri Dilnt. 

R Unguent. Hydrarg. Oxidi 

rubri gr.20 

Unguent. Cetacei or Ge- 
lati Petrolei (vase- 
line) gr.l20 

Misce. 



128. Ungnent. Hydrarg. 
Ozid. Flav. 

R Hydrarg. Oxid. Flav. 

ST. J ad gr.l 
Un<nient. Cetacei or Ge- 
lati Petrolei (vase- 
line) gr.l20 

Misce. 



129. Ungnent. Hydrarg. 
lodidi Bnbri. 

R Hydrarg. lodidi Rubri 

gr.lO togr. 16 
Unguent. Cetacei or Ge- 
lati Petrolei (vase- 
line) oz.l 

Misce. 

A mercurial counter-irritant. 

To be rubbed into the temple 

at night. In applying tnis 

ointment the fingers should be 

covered with a glove. 



180. Ungnentnm Stramonii. 

( Middlesex Hospital.) 

R Foliorum Stramonii re- 

centium lb. J 

Adipis lb. 2 

Mix the bruised leaves with 
the fat and expose to a mild heat 
until the leaves become friable, 
then strain through lint. 
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181. Kiatnra Salina. 

Vk Liquor Ammonifle Citratis 

fl.dr.4 
Sp. -Athens nitrosi . fl.dr.3 
Ryrup. Tolutani . . fl.dr.4 
Aaiiae destillat. . ad fl.oz.4 
Misce. — ^Dose, one dessert- 
spoonful every four hours. 

183. Xittnra Antimonii 
Tsrtarati. 

H Vini antimonialis . fl.dr.2 
Liq. Ammonis Citratis fl.dr.4 
Syrup. AltbsBse . . . fl.dr.3 
Aquae destillat. . . ad fl.oz.4 
Misce. — Dose, oue dessert- 
spoonful between 2 and 4 years 
of age ; one tablespoonfm be- 
tween 4 and 8. 

188. HiBtnra FotasuB 
Chloratis. 

B, PotaasflB Chloratis . gr.24 
Acid. Hydrocbloric, dilut. 

min.24 

Syrupi Anrantii . . fl.dr.4 

Aquse destillat. . . .fl.oz.4 

fliisce. — One tablespoonful 

three times a day. 

184. Mifltura Cinohona earn 
Acido. 

Be, Extract. Cinchonse flav. 

liquid min.40 

Acidi Nitrici diluti . niin.40 
Syrupi Aurantii . . fl.dr.3 
Aquae destillat. . ad fl.oz.4 
Misce. — Dose, one table- 
spoonful. 



185. Mistara CinohonsB enxn 

Infas. Bomb. 

Be, Extract. Cinchonse flav. 

liquid fl.dr.l 

Syrup. Aurantii . . fl.dr.4 
Infusi Kosse Acidi . ad fl.oz.6 
Misce. — One tablespoonful 
twice a day. 

186. HiBtnra CinolionsB enm 
Tinot. BelladoxuMB. 

Bt Extract. Cinchonse flav. 

liquid min.5 

Acid. Nitric, dilut . min.3 
Tinct. Belladonnas 

min.3 to min.5 
Aquae. .... adQ^oz.^ 
iVJisce. — For a child froni 4 
to 7 years of age. 

187. HiBtnra PotasBii Bromid. 
cum Tinot. Belladonna. 

B Potassii Bromid. . . gr.2 
Tinct. Belladonnse 

min.3 to min.5 
Aquae destillat. . . fl.oz.4 
Misce.— For a child from 4 
to 7 years of age. 

188. HiBtnra Ferri lodidi. 

Bl Syrup. Ferri lodidi 

min.l0to20 
Gljcerini .... fl.dr.4 
Aquae destillat. . . adfloz.4 
Misce. 
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189. Histnra Fotassii lodidi 
onm Ferro. 

R Potassi lodidi . . gr. 8 
Ferri et Ammoniae Citratis 

Saccharialbi . . . gr.60 
Aqiise destillat. . adfl.oz.4 
Misce. — One dessertspoon- 
ful for a dose. 

140. Mistara Ferri Citratis. 

R FeiTi et Ammoniae Citratis 

gr.30 

Sacchari albi . . .gr.60 

Aqnse destillat. . . fl,oz.4 

Misce— One dessert to a 

tablespoonful twice a day, 

141. Mistura Ferri Hypo- 

phosphitis. 

R Syrup. Ferri Hypophos- 
phitis . . . min.l5to30 
Aouae destillat. . . . fl.oz.J 
Misce. 



142. HiBtara Ferri Fhos- 
pbatis Gomp. 

R Syrup. Ferri Phosphatis 

comp. (Parrish) min.30 to 60 
Aqu« destillat. . . fl.oz.J 
Misce.— To be taken twice 
a day between the meals. 

148. Miitura Arsenioalii. 

R Liquor Arsenicalis min.l to 2 

Syrup. Aurantii . . min.20 

Aquae destillat. . . . fl.oz.^ 

Misce.— To be given twice 

a day, immediately after a meal. 

For a child from 4 to 7 years of 



144. Pnlvis Cinchona onm 

Soda. 

R Pulveris Cinchonae flavse, 
Sodffi Bicarbonatis, 

partes aequales. 
Misce.— Dose, gr.5 togr. 10. 

145. Fulv. Ferri Carbonat. 

Saocharat 

Dose, p. 3 to gr. 6, once or 
twice a day. 

146. Pulv. Ipecac. Comp. cum 
Potass. Nitrat. 

R Pulvis Ipecac, comp. . gr.l 
Potassae Nitratis . . . gr.2 
Misce. 

147. Pulvis Hydrarg. cum 
Creta cum Saccharo. 

R Pulvis Hydrarg. cum 
^ Creta gr.l 

Pulvis Sacchari albi . gr.2 
Misce. 

148. Pulvis Alterativus. 

R Hydrarg. cum CretA. gr.l 

Sodae Bicarbonatis . . gr 2 

Pulvis Rhei. . . . gr.s 

Misce.— Dose, gr. 6 to gr. 12 

149. Pulv. Hydrarg. cum 
Creta onm Bheo. 

R Hydrargyri. cum CretA ct.1 

Pulv. Rhel .... |r.2 

Misce.— Dose, gr. 3 to gr. 8 

160. Pulvis Soammonii oum 
Jalapa. 

R Pulv. Scammonii . . gr 1 
Pulv. Jalapae . . . gr.3 
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161. PuItIb Calomel earn 
Bheo. 

li Pulv. RK61 .... gr.4 
Hydrargyri Subchloridi, 
Piilv. Cretn Aromaticie, 

SAgr.l 
Misce. — ^Dose, gr. 3 to gr. 8. 

152. Palvis Calomel earn 
Jalapa. 

Bt Pulv. Jalapie . . . gr.4 
Hjdrarg^ri Subchloridi, 
Zineibeno . . . . ftSgr.l 
Misce. — Dose, gr. 3 togr. 6. 



158. Piilyis Calomel cam 
Scammonio. 

ft Pulv. Scammonii . . gr.4: 
Hydrargyri Subchloridi, 
Sacchan purificAti . a&gr.l 
Misce. — ^Dose, gr. 3 to gr. 6. 



154. Pnlvis Calomel et 8cam- 
mon. cam Jalapa. 

R Hydrargyri Subchloridi gr. 1 

Scammonii .... gr.2 

Pulv. Jalap» . . . .gr.4 

Misce. — Dose, gr. 3 to gr. 7. 



TEST-TYPES 



IN D8E AT THE 




|l0pl fffnbon #p^t|alimt 



MOORriEIiDS. 



CoiTetponding to the " Schnft-Scalen*^ of Prof, Edw, Jaegei% 

of Vienna, 



No, l.—ixem. 



I haS BOW liem in th« isla twalT* moatha, Mid I thoofht it wu tima to go ^U round it, in uweh of itc 
wood*, aprinii, uid croolu. 80 I Mt oit and brought haiek with nu Ilmta and grapM in thotr ftiniu, largo 
and rip*. I had hnng tha grapaa in tha ana to diy, and in a faw daja' tima want to fateh tham, that I 
■light lay np a atora. Tha rala, on tba haaha of which thay grow, waa fraah and groan, and a elaar,' bright 
■traam ran through it, which gara ao groat a rhann to tha apot, aa to maha ma with to lira thara. But 



No 2,— Pearl, 

there was no view of the aea from this vale, while from my houae, no ships ootild 
come on my side of the isle, and not be seen by me ; yet the cool, soft banks were 
so sweet and new to me that much of my time was spent there. In the first of the 
three years in which I had grown com, I had sown it too late ; in the next, it was 
spoilt by the drought ; but the third year's crop had sprung up well. I found that 
the hares would lie in it night and day, for which there was no cure but to plant a 
thick hedge all round it ; and this took me more thim three weeks to do. I shot 



No, 4 — Minion, 

the hares in the day time ; and when it grew dark, I made 
fast the dog's chain to the gate, and there he stood to bark 
all night. In a short time the com grew strong, and at last 
ripe; but, just as the hares had hurt it in the blade, so now 
the birds ate it in the ear. At the noise of my gun, whole 
flocks of them would fly up ; and at this rate I saw that there 
would be no com left ; so I made up my mind to keep a look 
out night and day. I hid by the side of a hedge, and could 
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No. Qr-'Bourgeois. 

see the birds sit on the trees and watch, and then 
come down, one by one, as at first. Now each grain 
of wheat was, as it were, a loaf of bread to me. So the « 
great thing was to get rid of these birds. My plan 
was this, I shot three, and hung them up, like thieves, + 
to scare all that came to the corn: and from this time, 
as long as the dead ones hung there, not a bird came 
near. When the corn was ripe, I made a scythe out 
of the swords from the ship, and got in my crop. Few 

No, 8. — Small Pica. 

of us think of the cost at which a loaf of bread 
is made. Of course, there was no plough here * 
to turn up the earth, and no spade to dig it ' 
with, so I made one with wood; but this was . 
soon worn out, and for want of a rake, I made 
use of the bough of a tree. When I had got 
the corn home, I had to thrash it, part the 
grain from the chaff, and store it up. Then 

No. 10. — Pica. 

came the want of a mill to grind it, of 
sieves to clean it, and of yeast to make 
bread of it. Still, my bread was made, 
though I had no tools ; and no one could . 
say that I did not earn it by the sweat 
of my brow. When the rain kept me 
in doors, it was good fim to teach my 
pet bird Poll to talk ; but so mute were 
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No. 12. — Great Primer. 



all things round me, that 
the sound of my own voice * 
made me start. My chief 
wants now were jars, pots, t 
cups, and plates, but I knew 
not how I could make them. 
At last I went in search of 
some clay, and found some 



No, 14. — Double Pica. 

a inile from my house ; but 
it was quite a joke to see '^ 
the queer shapes and forms t 
that I made out of it For 
some of my pots and jars 
were too weak to bear 
their own weight; and they 
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No. 15. — 2-Zme EnglUlu 

would fall out 
here, and in 
there, in all sorts 

^0. 16. — Uvne QreaJb Pri/mer. 

of ways; while . 
some when 
they were put 



No, 18. — 2'lA/ne Double Pica. 



out in the 
sun to bake 
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ABRASIONS of cornea, 72 
^ Abscess of cornea, 35 
„ eyelid, 333 

„ orbits 344 

Abscission of the eye, 61, 62 
Accommodation, diseases of, 22& 
Acute inflammatory glaucoma, 117 
Alternating strabismus, 253 
Amaurosis, 209 

„ causes of, 218 

„ from disease of cerebrum, 213 

„ „ „ cerebellum, 213 

,, „ spinal cord, 213 

„ ,, loss of blood, 215 

„ „ reflex irritation, 215 

„ „ tobacco, 208 

„ „ uterine derangements, 214 

„ monocular, 215 

,, signification of, 209 
Amblyopia, 215 

„ signification of, 215 
Anatomy of fourth nerre, 273 * 

„ frontal sinus, 374 

„ sixth nerve, 274 

„ third nerve^ 271 

Anchyloblepharon, 335 
Aneurism of orbit, 355 

,, by anastomosis of orbit, 358 

„ diffuse or consecutive, 356 

„ true and false, 355 

„ treatment of, 357, 858 
Anomalies of refraction, 228 
Anterior chamber, dislocation of lens into, 161. 

„ „ hsemorrhage into, 102 

„ staphyloma of the sclerotic, 63 
Aqno- capsulitis, 87 

DD2 
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ArH, Dr., operation for entropion, 313 
Artificial pupil, 99 

,, with a broad needle and Tyrrell's hook, 99 

„ by iridodesis, 100 

„ diyiflion of iris with a pair of scissorsi 101 

,, eyes, 287 
Ascending optio neuritis, 202 
Asthenopia, 248 

„ from hypermetropia, 249 

,, ,, insufficiency of the internal recti, 249 

Astigmatism, 241 

,, compound, 243, 247 

,, irregular, 242 

,, mixed, 243, 248 

,, regular, 243 

„ simple, 243 

,, to ascertain the presence of, 243 

„ „ Gouper'smethod, with ophthalmoscope, 247 

„ ,, Snellen's method, 244 

,, „ Tweedy^s method, with optometer, 245 

,, treatment of, 243-248 

Atropia, sulphate of, 93 
Atrophy of optio nenre, 206 

„ » i> ^oiQ tobacco, 208 

Atrophic cup of optic nerre, 206 



I) LACK cataracts, 137 

^ Blennorrhoea, 290 

Blepharospasm, 324 

Bone on the choroid, 190 

Bowman, Mr., operation for, conical cornea, 56 

,, „ capsulo-lenticular cataract, 153 

,, ,, ectropion, 319 

„ spoon for traction operation, 142 

Broad needle, 134 

Buller's eye shield, 9, 10 

Burow's operation for entropion, 312 

Bums and scalds of eye, 281 

MALABAR bean, 96 
^ Calcareous film of cornea, 51 
Canaliculus, to slit up the, 296 
Canular forceps, 160 
Capsular cataract, 129, 152 

,, opacities, 157 

,, „ varieties of, 157, 158 

Capsular opacities, treatment of, 158 
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Capsule, opaque, needle operation for, 158 

», ,, operation with two needles for, 159 

9) it 1, „ canolar forceps for, 160 

Capsnlo-lenticolar cataract, 129, 158 
Carter's fixed ophthalmoscope, 225 
Caries of orbit, 854 

Casualties after an extraction of cataract, 148 
Cataract, 129 

„ causes of, 129 

„ black, 137 

„ capsular, 129, 152 

„ capsulo-lenticular, 129, 153 

„ congenital, 130 

„ „ operations for, 131-136 

„ cortical, 131 

„ diabetic, 129, 153 

„ fluid, 153 

„ hard, 129, 136 

„ „ treatment of, 137 

„ „ operations for, 138-147 

,, „ casualties after an operation for, 148 

„ „ treatment after extraction of, 148 

„ infimtile, 130 

„ lamellar, 130 

,, nuclear, 137 

„ pyramidal, 153 

,, secondary, 156 

„ senile, 129, 187 

„ soft, 180 

„ striated, 137 

„ traumatic, 129, 154 

„ treatment by flap extraction, 138 

„ „ Ghraefe^B modified linear extraction, 143 

„ „ linear extraction, Gibson's, 132 

„ „ Liebreich's operation, 145 

„ ,, Macnamara's operation, 147 

,, „ Pagenstecher's extraction, 146 

„ „ solution, 182 

,, „ suction, 135 

,, ,, traction operation, 141 

Catarrhal ophthalmia, 1 
Chalazion, 328 

Chloride of zinc, use of, in removal of orbital tumours, 368 372 
Choked disc, 203 
Choroid, colloid degeneration of, 192 

„ deposits of bone on, 190 

„ diseases of, 185 

,, hflsmorrhage from, 194 

y, iig'uries of, 194 
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Choroid, meianotio eaooer o^ 200 
„ nieoma of, 198 

,t f, originating in lost eyes, 200 

„ „ meianotio of, 200 

„ tubercles in, 198 
„ tamoors o^ 198 
Choroiditis, disseminated, 185 
„ suppnratiTe, 188 

Choroido-iritis, 106, 107 
Chromo-psendopsis, 218 
Chronic glaucoma, 120 

„ interstitial comeitis, 30 
„ ophthalmia, 8 
CiUa forceps, 806 
Ciliary muscle, paralysis of, 268 
„ ,, spasm of, 264 
„ staphyloma, 68 
Colour blindness, 218 
Colobome of iris, 128 
Colloid degeneration of choroid, 192 
Coneomitaat strabismus, 254 
Congenital cataract, 180 
Conical cornea, 52 

„ „ operations for, 55-57 

Co^junctiyitis, acute, 1 
Cozgunctiya, diseases of, 1 

,, foreign bodies on, 70 

„ cysts of, 27 

„ cuticular, 22 

„ ■ dislocation of lens beneath, 165 

„ eechymosis of, 27 

„ ii^uries of, 27 

,, lacerations of, 22 

„ pemphigus «)f, 23 

,, warts of, 27 

Consecutive or secondary glaucoma, 121 
Convergent strabismus, 255 
Coredialysis, 108 
Cornea, diseases of^ 28 
„ abrasions of, 72 
„ calcareous film of, 51 
,, conical 52 
„ fistula of, 47 
,, nebula of, 48 
„ leucoma of^ 49 
„ opacity o^ from lead, 50 
„ staphyloma o^ 58 
„ ,, partial, 58 

„ „ complete, 59 
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Cornea^ ulcers of, 41 
ft „ chrooic yascolar, 46 

tf ,9 saperficial, 41 

if M >9 nebalous, 41 

99 }) ), transparent, 42 

f> ,> deep, 43 

•« n crescentic or chiselled, 44 

)) »« sloaghing, 43 

,, injuries of, 70 
,, abscess of, 35 
,, foreign bodies on, 70 
„ . paracentesis of, 36 
,, penetrating wounds of, 74 
„ tattooing ^e, 50 
Oorneitis, 28 

,, chronic interstitial, 30 
„ diffuse suppurative, 34 
. „ general treatment of, 31 
,, marginal, 36 
„ strumous, 31 
Gomeo iritis, 40 
Cortical cataract, 131 
Couper, Mr., on astigmatism, 247 
Gritchett's canaliculus director, 296 
,, operatiou for staphyloma, 61 
M ,f iridodesis, 100 

» j» divergent strabismus, 262 

M spoon for traction operation, 142 
Crossed diplopia, 265 
Cup, atrophic, 206 
„ glaucomatous, 118 
„ physiological, 118 
Curette, 134 

Cuticular conjunctiva, 22 
CycUtis, 65 

Cysticercus on iris, 91 
Cystoid cicatrix, 152 
Cystotome, Qraefe's, 140 
Cysts of conjunctiva, 27 
,, iris, 90 

„ lachrymal gland, 299 
„ retina, 183-184 
„ eyelid, 328 
,j sebaceous, 330 

T)ACRYO-ADENITIS, 298 
^ Dacryo-cystitis, 293 
Dacryops, 299 
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Daeryopt fistulonu, 299 / 

Daturine, sulphate of, 94 
Deposits of bone on choroid, 190 
Dermoid tomoors of cornea, 26 

,, cysts, 380 

Descending optic neuritis, 201 
Detachment of retina, 179 

„ „ causes of, 179 

„ „ treatment of, 182 

Diabetic cataract, 129, 158 
Dichromic vision, 218 
Dieffenbach's operation for ectropion, 818 
Diffuse suppuratiye comeitis, 34 
Diplopia, 265 
„ crossed, 265 

„ homonymous, 265 

Diphtheritic ophthalmia, 14 
Direct examination with ophthalmosoope, 227 
Diseases of accommodation, 228 
„ choroid, 185 
„ conjunctiva, 1 
„ cornea and sclerotic, 28 
crystalline lens, 129 
eyelids, 308 
frontal sinus, 874 
iris, 81 

lachrymal apparatus, 289 
„ optic nerve, 201 
„ orbit, 344 
, retina, 168 
„ vitreous, 123 
Dislocation of lens into anterior chamber, 161 
„ »} vitreous, 163 

,, „ beneath copjunctiva, 165 

„ „ _ partial, 166 

Disseminated choroiditis, 185 
Distension of frontal sinus, 874 
Distichiasis, 305 
Divergent strabismus, 256 
Dixon, Mr., on granular lids, 19 
Duboisine, sulphate of, 94 

ECCHYMOSIS of conjunctiva, 27 
Bcchymosis of eyelids, 332 
Ectropion, 318 

„ from purulent ophthalmia, 7 
,, treatment of, 815-321 
Eczema of eyelids, 305 
Embolism of central artery of retina, 183 
Entropion, 310 
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Entropion chronic, 310 
,, spasmodic, 310 
t, treatment, 311-81*3 
M Burow's operation for, 312 
Epicanthus, 331 
Epiphora, 289 

), causes of, 289 
,, from obstruction by tumours, 295 
Episcleritis, 69 

Epithelial cancer of eyelid, 327 
Eserine, sulphate of, 97 
Excision of eye, 286 
Exophthalmic goitre, 361 
Exophthalmos, 344 

Extraction of cataract. ' See Cataract, Treatment of 
Exudative choroiditis, 185 
Eye^ excision of, 286 
,, rupture of, through sclerotic, 76 
Eyelashes, operation for the removal of, 306 ' 
Eyelids, disease of, 303 

„ abscess of, 333 

,, blepharospasm, 324 

„ distichiasis, 305 

„ ecchymosis o^ 332 

„ ectropion, 313 

»» » operations for relief of, 315 321 

,, eczema of, 305 
,, entropion, 310 ' 

» . »» operations for relief of, 311-313 

,, epicanthus, 331 

„ epithelial cancer of, 327 

,, hordeolus, 304 

,, nictitation, 325 

„ paralysis of orbicularis, 322 

„ ptosis, 321 

„ rodent cancer of, 326 

„ syphilitic ulcers of, 325 

,, tinea tarsi, 303 

,, trichiasis, 305 

;, tumours of, 328 

„ nsBVus of, 329 

,, tarsal cysts of, 328 

„ wounds 0^ 333 

„ xanthelasma palpebrarum, 330 



piELD of vision, to ascertain the perfection of, 221 

M to map out the, 222 

Fine needle, 132 
Fistula of cornea, 47 
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Fistula of lachrymal gland, 299 

„ „ sac, 294 

Flap extraotion of cataract, 138 

,« ,, accidents daring, 140 

„ ,, remarks on, 141 

Fluid cataract, 153 
Fluidity of vitreous, 126 
Focal iUumination of eye, 228 
Forceps, canular, 160 

„ cilia, 806 

,, iris, 98 

„ Snellen's eyelid, 307 
Foreign bodies on conjunctiva, 70 

,, cornea, 70 

,, in orbit, 348 

„ in vitreous, 127 

„ within the eye, 277 

Formulary, 383 
Fourth, nerve, paralysis of, 278^ 

„ anatomy of, 273 

Fractures of orbit, 347 
Frontal sinuses, anatonqr of, 874 
Frontal sinus, distension of, 374 

„ eauses of, 375 

„ symptoms of, 378 • 

,i treatment of, 379 

QLAUCOMA, 115 

^ ,, premonitory symptoms of, 116 

, , acute inflammatory, 117 

,, chronic or simple, 120 

„ consecutive or secondary, 121 

,, traumatic, 155 

Glaucomatous cup, characteristics of, 118 
Glioma of the retina, 196 
,, treatment of, 198 
Globe, to ascertain tension of, 121 
„ involuntary oscillations of, 276 
„ protrusion of, 344 
Goitre, exophthalmic, 361 
Gonorrhoea! ophthalmia, 9 
Gouty iritis, 86 

€hiiefe*s operation for strabismus, 259 
„ knife for cataract, 143 
,, modified linear extraction operation, 143 
Granular lids, 15 
Granulations, 15 
„ true, 15 
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Granulations, veedcnlar, 16 
Grayes's disease, 861 
(Junpowder, injuries from, 284 
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ITARD cataract, 129, 136 

■*■•*■ Haemorrhage into anterior chamber, 102 

between choroid and retina, 194 

n 9i sclerotic, 194 

into the vitreous, 128, 195 
Hemiopia, 211 
Herpes zoster frontalis, 340 
Hoiiionymous diplopia, 265 
Hooks for strabismus, 258, 259 
Hook, Tyrrell's, 100 
Hordeolus, 804 

Horn spatula for excision of eyelashes, 808 
HyaUtis, 123 

„ simple, 123 

,, suppurative, 124 

Hydrophthalmia, 57 
Hypersemia of retina, 168 
Hypermetropia, 286 

absolute, 237 

acquired, 286 

facultative, 237 

latent, 287 

manifest, 237 

ophthalmoscopic appearances in, 289 

original, 237 

peculiarities of eye in, 288 

results of, 239 

relative, 237 

to ascertain the degree of, 238 

treatment of, 237 
Hypopion, 35 



TNDIEEOT examination with ophthalmoscope^ 227 
-^ Inflammation of choroid, 185 

ciliary body, 65 

cornea, 28 

iris, 81 

lachrymal gland, 298 
„ sac, acute, 293 
,, „ chronic, 290 

optic nerve, 201 

retiuf^ 168 
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Inflammation of yitreons, 128 
iDjnries of eyelids, 332 

„ eye from burns and scalds, 281 
„ „ ganpowder, 284 

„ lime, 279 

„ ,, mortar and plaster, 279 

,, „ percussion caps, 283 

„ „ smaU shot, 285 

,, „ strong sulphuric and nitric acids, 282 

,, „ yinegar or weak acids, 283 

, choroid, 194 
,, conjunctiya, 27 
,, cornea and sclerotic, 70 
„ iris, 102 
,, lens, 154, 161 
,, optic nerye, 222 
Inoculation for cure of granular lids, 20 
Interstitial comeitis, 30 
Intra-ocular tumours, 196 
Inyolnntary oscillations of globe, 276 
Iridectomy, operation of, 98 

„ knife, 98 

Irido-choroiditis, 106 
Iridodesis, 100 
Iridodonesis, 122 
Iris forceps, 98 
„ diseases of, 81 
, , coloboma of, 123 
,, ^sticercus on, 91 
,, cysts of, 90 

„ functional derangements of, 92 
,, injuries to, 102 
„ melanotic sarcoma of, 92 
„ operations on, 98 
,. prolapse of, 104 
„ tremulous, 122 
Iritis, 81 
,, general symptoms of, 82 
„ gouty, 86 
,, primary, 81 
„ rheumatic, 85 
„ secondary, 81 
„ serouSf 87 
„ suppuratiye, ^8 
„ syphilitic, 84 
„ traumatio, 89 

TfEEATITlS, 28 

■^ „ punctata, 87 
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Eerato-globus, 57 

Eeratome, 98 

Keratonyxis, 132 

Knife, cataract, for flap extraction, 139 
„ Graefe's, for cataract, 143 
», secondary, for cataract, 140 
, , Wecker's, for slitting up canaliculus, 296 

T ACERATIONS of conjunctiva, 27 

Lachrymal apparatus, diseases of, 289 
„ gland, diseases of, 297 
.f > it chronic enlargement of, 300 

», „ cysts of, 299 

>» >> hypertrophy of, 800 

» ,1 inflammation of, 298 

M M fistuUof, 299 

»> ,, removal of, 297 

9> „ sarcoma of, 301 

n sac, acute inflammation of, 293 
n }) chronic inflammation of, 290 

»» f, stricture o( 291 

n „ obliteration of, 296 

Lagophthalmos, 322 
Lamellar cataract, 130 
Lateral illumination of eye, 228 
Lens, crystalline, diseases of, 129 
„ dislocation of, into anterior chamber, 161 
)> ft into vitreous, 163 

ft 91 beneath conjunctiva, 165 

„ partial dislocations of, 166 
Lenses, metrical system of numbering, 250 
Leucoma of cornea^ 49 
Levator-palpebne, paralysis of, 321 
Liebreich's operation for strabismus, 259 
>» tf staphyloma, 63 

» it cataract^ 145 

Lime, injuries from, 279 
Linear extraction of cataract, 132 
Iiippitudo, 303 
Lodgaient of foreign bodies in the eye, 277 

lfACN"AMARA'S operation for cataract, 147 

■"■■• Marginal comeitis, 36 

Meibomian cysts, 328 

Melanotic sarcoma of choroid, 200 

M^ ti iris, 92 

Metrical system of numbering glasses, 250 
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Modified linear extraction, 143 

Moorfield*B operation for strabismoB, 258 

Mortar, injuries firom, 279 

Mucocele, 290 

Muses Yolitantes, 124 

Mydriasis, 92 

Mydriatics, 98 

Myotics, 96 

Myopia, 280 

complications of, 285 

genml directions for, 235 ^ 

rules for selection of glasses in, 233 

ophthalmoscopic appearances in, 231 

treatment of, 232 
Myosis, 94 
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*W"^VUS of eyelid, 829 
^ „ yenous, of orbit, 359 
Necrosis of orbit, 354 
Nebula of cornea, 48 
Needle, broad, 134 

„ fine, 132 

„ operation for capsular opacities, 158, 159 
Nephritic retinitis, 171 
Neuro-retinitis, 202, 204 
Nictitation, 325 
Night-blindness, 216 
Nuclear cataract, 137 
Nyctalopia, 216 
Nystagmus, 276 

OBLITERATION of lachrymal sac, 296 
Oldham's ophthalmoscope, 224 
Onyx, 35 

„ Samesch's operation for, 36 
Opacity of cornea from lead, 50 ' 
Opacities of capsule of lens, 157 

„ vitreous, 125 

Opaque optic nerre fibres, 208 
Operations. See Separate Het^dings 
OphthaJmia, catarrhal, 1 
„ chronic, 3 

,, diphtheritic, 14 

,, gonorrhoeal, 9 

„ granular, 15 

neonatorum, 5 
phlyctenular, 37 
purulent, 7 
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Ophthalmia, pnralent, of newly-born infiEuits, 5 
„ contagious, 7 
pustalar, 4 
scrofulous, 37 
sympathetic, 109, 110 
tarsi, 303 
Ophthalmitis, 188 
OphtbaMoscope, the, 223 

,f Couper's, 224 

,, direct examination with, 227 

,, fixed, of Carter's, 225 

,, how to work with the, 225 

„ indirect examination with, 226 

„ Oldham's, 224 

Optic Nerve, diseases of, 201 
„ atrophy o^ 206 

„ fibres, opaque, 208 

„ injuries of, 222 

Optic neuritis, ascending, 202, 204 
„ descending, 201, 202 

Orbicularis, paralysis of, 322 
Orbit, abscess of, 844 
,, acute inflammatory exudation into, 373 
,, aneurisms of, 355 
,, caries of^ 354 
„ foreign bodies is, 348 
,, fraotures of the bones of, 347 
„ nsBTUs, venous, of, 359 
,, necrosis of, 8^4 
„ penetrating wounds of, 352 
,, periostitis of, 352 
„ tumours of, 364 

,, „ 1. Those which originate within orbit, 364 

„ „ 2. Those whicli commence within eye, 367 

„ ,, 3. Those which originate beyond eye or orbit, 368 

„ „ bony and cartilaginous, 366 

,, cysts of, 365 
,, fibrous tumours of, 366 
„ recurrent fibroid tumours of, 367 
Orbital tumours, treatment of, 368 
Oscillations, involuntary, of globe, 276 

pAGENSTECHER'S operation for cataract, 146 
-^ Panophthalmitis, 188 
Paracentesis of cornea, 36 
Paralysis of ciliary muscle, 263 

„ all the ocular muscles, 274 

,, fourth nerve, 273 
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Paralysis 


of sixth nerre, 274 


>i 


third nerve, 271 


■»» 


portio dura of seveiith nerve, 822 


ft 


external rectos, 274 


»9 


inferior rectus, 273 


M 


internal rectus, 273 


>) 


superior rectus, 273 


>» 


superior oblique, 273 


>i 


levator palpebrsB, 321 


/ 

)) 


orbicularis, 322 


Faralytio 


a£fections of muscles of eye, 268 


»» 


,, ,, from intra-cranial disease, 269 


9* 


,, „ from intra-orbital disease, 269 


>» 


,, „ from blood-poisoning, 269 


f > 


,, „ from reflex irritation, 270 


»» 


,, „ treatment of, 275 


»« 


„ „ the eyelids, 321 
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Pemphigus conjnnctivsB, 23 

Penetrating wounds of cornea and sclerotic, 74 
„ „ orbit, 852 

Percussion caps, injuries from, 288 

Perimeter, 222 

Periodic strabismus, 253 

PeriostitiB of orbit, 352 
acpte, 353 
chronic, 352 

Peritomy, 21 

Physiological cup of optic nerve, 118 

Phlyctenular ophthalmia, 37 

Pilocarpine, nitrate of, 97 

Pinguecula, 26 

Plaster, injuries from, 279 

Posterior staphyloma of sclerotic, 188 

Presbyopia, 239 

,, treatment of, 240 

Pricker for cataract operations, 140 

Primary iritis, 81 ^ 

Prisms, action and uses of, 265 

„ to ascertain the presence of binocular vision, 266 
„ to test the strength of the muscles of the eye, 266 
,, to wear as spectacles to correct diplopia, 267 

Prolapse of iris, 104 

Froptosis, 844 

Pterygium, 24 

Ptosis, 321 

Pupil, artificial, 99 

Purulent ophthalmia of newly-born infeints, 5 

Purulent or cootagious ophthalmia, 7 
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Pustular ophthalmia, 4 
Pyramidal cataract, 153 

DEFRACTION, anomaUes of, 228 
•*■*' Bepositio ciliorum, 308 
Betina, diseases of, 168 

f, cysts of, 183 

,, detachment of, 179 

,, ,, causes of, 179 

„ emholism of central artery of, 183 

„ glioma of, 196 

„ hypersemia of, 168 

„ tumours of, 196 
Retinitis, 169 

„ albuminurica, 171 

„ „ in pregnancy, 172 

„ apoplectica, 175 

„ ' pigmentosa, 178 

„ syphilitica, 173 

Retinal apoplexy, 175 
Rheumatic iritis, 85 
Rodent cancer of eyelid, 326 
Rupture of eye through sclerotic, 76 



QlMESCH'S operation for ulcer of cornea, 36 
^ Sarcoma of cornea a 



and sclerotic, 80 
„ choroid, 198 

f » 



„ originating in lost eyes, 200 
lachrymal gland, 301 
Scissors for making artificial pupil, 102 
Sclerotico-choroiditis, posterior, 188 
Sclerotic, diseases of, 28 

„ anterior staphyloma of, 63 

,, posterior staphyloma of, 188 
„ penetrating wounds of, 74 

„ rupture of, 76 

Sclerotomy, 79 
Scrofulous ophthalmia, 87 . 
Sebaceous cysts, 830 
Secondary cataract, 156 

„ „ knife, 140 

,, glaucoma, 121 
„ iritis, 81 
Senile cataract, 129, 137 
Serous iritis, 87 

Seton, in vascular ulcer of cornea, 46 
Shield for protecting eye in purulent ophthalmia, 10 

£E 
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Short sight. See Myopia. 

SicheVa knife, 189 

Silver style, 292 

Simple glaucoma, 120 

Sixth nerve, paralysis of, 274 

„ anatomy of, 274 

Small shot, injuries from, 285 
Snellen on astigmatism, 244 
„ eyelid forceps, 307 
Snow-blindness, 217 
Soft cataract, 180 

,, operations for, 181-186 

„ solution operation for, 182 

„ suction operation for, 135 

Sparklinsr synchysis, 126 
Spasm of ciliary muscle, 264 
Speculum, spring-stop, 100 
Spoons for traction operation for cataract, 142 
Spud for removal of foreign bodies, 71 
Squint. See Strabismus. .^ 

Staphyloma, anterior, of sclerotic, 63 ■* 

„ posterior, of sclerotic, 188 

„ ciliary, 63 

„ of cornea, 58 

„ ,, operations for, 61-63 

Strabismus, 252 

,, alternating or binocular, 253 

„ causes of, 254 

„ concomitant, 254 

„ convergent or internal, 255 

„ Oritchett*s operation for divergent, 262 

„ divergent or external, 256 

„ „ following division of internal recti, 260 

„ following paralysis of opponent muscle, 261 

„ Graefe's operation for, 259 

„ hooks used in operation for, 258, 259 

„ monocular, 253 

„ Liebreich's operation for, 259 

„ Moorfields operation for, 258 

„ paralytic, 268 

„ periodic, 253 

,, primary deviation in, 254 

„ secondary deviation in, 254 ■ 

,, to note the extent of the, 254 

„ treatment of, 257 

Streatfeild^s operation for entrojHon, 313 
Striated cataract, 137 
Stricture of nasal duct, 291 
Strong acids, injuries from, 282 
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Strumous corneitis, 31 

Suction operation for cataract, 185 

Suppurative corneitis, 34 

n choroiditis, 188 

It iritis, 88 

Symblepharon, 337 
Sympathetic irritation, 109, 110 

„ ophthalmia, 109, 110 

Sjnchysis, 126 

»> scintillans, 126 
Syndectomy, 21 
SyphiUtic iritis, 84 

n ulcers of eyelid, 325 
Syringe for soft cataract, 136 



^ARSAL cysts, 328 

Tattooing the cornea, 50 
Taylor's spoon for cataract operation, 142 
_ »' operation for symblepharon, 339 
Teale, Mr. T. P., operation for symblepharon, 339 
_ »» . »> suction operation, 136 

lension of globe, to ascertain, 121 
Testrtypes, 399 
Third nerve, paralysis of, 271 

»» M anatomy of, 271 
Tmea tarsi, 303 

Tobacco amaurosis, 208 
Trachoma, 15 

Traction operation for cataract, 141 
Traumatic cataract, 129, 154 

n treatment of, 156 
Traumatic iritis, 89 
Tremulous iris, 122 

Trephining'comea, operation of, 66 
Trichiasis, 305 
Tubercles in choroid, 193 
Tumours of choroid, 198 

„ f conjunctiva, 27 

,, cornea and sclerotic, 26 

„ eyelids, 328 

„ frontal sinus, 374 

„ iris, 92 

„ orbit, 364 

,t retina, 196 

,, sebaceous or dermoid, near orbit, 330 
1 weedy s optometer for astigmatism. 246 
Tyrrell's hook, 100 
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ITLCEBS of eyeUd, 325 
' ' epithelial, 827 

rodent, 326 
„ syphilitic, 325 

cornea, 41 

chronic vas ^ular, 46 
superficial, 41 

,, nebulous, 41 

,, transparent, 42 

deep, 43 

crescentic or chiselled, 44 

sloughing, 48 
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YESICULAR granulations, 16 
Vinegar, injuries from, 288 
Vitreous humour, diseases of, 123 

dislocation of lens into, 163 
fluidity of, 126 
foreign bodies in, 127 
hsemorrhage into, 128, 195 
inflammation of, 123 
opacities of, 124, 126 

WARTS on conjunctiva, 27 
Weak acids, injuries from, 283 
Wecker's canaliculus knife, 296 
White atrophy of optic nerve, 206 
Wounds of eyelids, 333 

XANTHELASMA palpebrarum, 830 
Xerophthalmia, 22 
Xerosis, 22 
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